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Welcome to the Ford Econoline 
Conversion Van way of travel. Feel free 
to relax, spread out, and move about 
the cabin. 

Inside you'll find comfortable seating and 
available features like custom audio svstems, 


FORD ECONOLINE FOR VAN CONVERSIONS TVs, VCPs, video game systems and more 
A BETTER VAN TO BEGIN WITH. . l 


Power for your trip is provided by an pictured above, visit your local Ford Dealer. 
advanced-design Triton" engine, with a fail-safe Ford Econoline. [he number-one-selling 
cooling system, and plenty of pulling power. full-size van for the past eighteen years. 
Passenger satety is enhanced by Second Americas come to depend on it, because it's 
Generation dual airbags and side door intrusion built Ford tough. 
beams. For more information on luxury pack- 


1-800-258-FORD or www .lord.com 


ages with deluxe accommodations like the one | | 
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Digital Mavica 


Imagine That. On a Floppy.” 


Ix: Mavica 


10x optical zoom lens * Up to 500 shots per battery charge* « 5 exposure settings * 4 in-camera special effects 


Standard 3.5" floppy disk * No wires, cables or drivers « Up to 40 images per floppy * Universal JPEG file format 
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Page Layout Documents 


NEW PRODUCT LAU 


Word Processing Documents 
p UN 


New on the market! 
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Add images with ease * 640 x 480 24 bit VGA color + Mac/Windows compatible 


www.sony.com/mavica 


*continuous recording at 10-second intervals with flash off. 
© 1998 Sony Electronics Inc. All rights reserved. Sony, Mavica, 
Imagine That. On a Floppy. and Shoot! Store! Show! 
are trademarks of Sony. 
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tHe WHAT'S NEW macazine 


Founded in 1872 * Volume 252 


SCIENCE & TECHNOLOGY 


27 Science & Technology Newsfront Guppies vs. 


malaria; harnessing sound-wave power; lumpy moons; 


a transmission that's hair-thin; new belfry for bats. 


46 High Speed on the Seven Seas Inhis power 
trimaran, boating speed-demon Stephen Shidler 
races to circle the globe in record time. 


AVIATION 


56 COVER STORY 21st Century SST Forget the 


Concorde. Future supersonic transports will fly faster 
and meet noise and pollution rules. 


HOME TECHNOLOGY 


m—— m —Á— — BERE. 


743 Home Technology Newsfront The invisible 


home; radiant-heat flooring; houses built like planes. 


62 Powertothe People Deregulation is revolu- 
tionizing the electric industry. Here's how to get 
the power you want—be it gas, oil, wind, or solar. 
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DEPARTMENTS 


10 WHAT’S NEW 
On your wrist: 
alphanumeric pages 
from Anywhere, U.S.A.; 
voice-activated car. 


5 LETTERS 
97 FYI 
You ask, we answer: 
E What is amber? What 
r i samaran causesringing ears? 
mader power, this pane eem 
Pstender design rules Why mosquito bites itch. 
F- the waves. But will | | 
F — pitstops plague 102 CLASSIFIEDS 
its record run? 


ELECTRONICS 


39 Electronics Newsfront Digital TV preview; 
a diminutive DVD players; HDTV from space. 
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SOMPUTERS & SOFTWARE 


31 Computers & Software Newsfront 
Behold the Palm PC; e-mail anywhere. 


52 Net Gains Fast links to the Internet are arrivin 
slowly, chipping away at the World Wide wait. 


AUTOMOTIVE 


35 Automotive Newsfront VW’s born-again bug; 


BMW’s injection of vitamin M; cleaner-emission SUVs. 


66 Social Climbers The Dodge Durango, Infiniti 
OX4, Lexus RX300, and Mercedes ML320 tackle 


mud, snow, and mountains. 
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Fast-Moving Men and Machines 


CALL THIS OUR SPEED ISSUE. First up, aviation expert Bill Sweetman updates the 
efforts of aerospace engineers to develop the next-generation supersonic airliner. 
Is it possible that there's not vet a successor to the Concorde, first tested nearly 
30 years ago and flying regularly across the Atlantic Ocean for two decades? Sweet- 
man reports that we're closer than ever to solving the vexing problems of noise 
and pollution that stand between folks in a hurry and Mach 2.4 air travel. Mean- 
while, Stephen Shidler is pursuing a distinctive variety of speedy world travel, albeit 
a personal one. Aboard his powered trimaran, the Revolution, he hopes to set a 


record for the fastest trip around the world by any boat. Dan McCosh takes a look at this unique vessel and the 
journey ahead. And in the realm of men and machines who compete at high speeds for fame and fortune, we pre- 
sent our third annual technology guide to motorsports. This special bonus section once again gives you a bird's-eye 
preview of what's new and raring to go for the upcoming NASCAR, CART, and IRL seasons.— Fred Abatemarco 


Nitrogen vs. Hydrogen 


I DON'T understand the effort to 
produce a pollution-free vehicle 
using liquid nitrogen as propellant 
(“Running on Air," Feb.]. Even if 
the problems of producing and 
transporting liquid nitrogen can be 
solved, wouldn't setting up such a 
system for liquid hydrogen be more 
practical? 
Bruce A. Frank 
BAFRANK @worldnet.att.net 


It is true that liquid-hydrogen-fueled 
vehicles would likely have much 
greater range for equal weights of 
fuel, because the internal energy of 
liquid hydrogen is much greater 
than that of liquid nitrogen. But 
many other factors must be consid- 
ered. For example, liquid hydrogen 
is more technically difficult to incor- 
porate into a propulsion system 
because it has a lower boiling point 
than liquid nitrogen; it takes much 
more energy to liquefy gaseous hydro- 
gen than gaseous nitrogen. Also, vent- 
ing the liquid hydrogen boil-off is a 
significant fire hazard. 


Direct-Injection Diesels 


YOUR ARTICLE "Latest Diesels: Still 
European" [Automotive Technology 
Newsfront, Feb.] implies that direct- 
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injection diesels don’t exist in the 
United States. But Ford has produced 
hundreds of thousands of direct-injec- 
tion diesel trucks. In fact, I’ve owned 
one since 1994. You can find infor- 
mation on Ford’s direct-injection 
diesels at www.truckworld.com/Truck 
- Tests/99-F-Series/f-series.html 
ntb@newnorth.net 


Most heavy-duty truck engines are 
direct-injection diesel driven. Our 
article intended to emphasize a new 
generation of diesels for passenger 
cars. For example, Volkswagen in- 
troduced a direct-injection-diesel 
car to the United States in 1997, 


Hearing Aid 


THE ARTICLE “Helping Hearing” 
[Science & Technology Newsfront, 
Jan.] contains an error. The bones 
of hearing are not in the inner ear 
as the article states, but in the mid- 
dle ear. A person can have inner 
ear hearing loss, but this type of 
loss is caused by damage to the 
cochlea, part of the hearing organ 
that resides in the inner ear. 
Myles A. Kessler 
West Haven, Conn. 


You're correct. Also, this device is 
fastened to the bone with a tiny 
clamp, not with adhesive. 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: reader@ popsci.com 
www.popsci.com/context/resources 
Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: letters@popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: askpopsci@popsci.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address, please contact: 
Popular Science 

P.0. Box 51286 

Boulder, CO 80322 

Phone: 800-289-9399 

Web: www.popsci.com/subscribe 


POPULAR SCIENCE ONLINE 
Visit our World Wide Web site at 
www.popsci.com 

Or check us out on AOL at 
keyword: popsci 
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Floats Not Equal 


I AM AN electrical engineer for 
NASA and have worked on a num- 
ber of magnetically levitated (mag- 
lev) linear motor car projects. I 
found your article “Levitating Frogs’ 
[Science & Technology Newsfront, 
Nov.] quite interesting. But mag- 
netic levitation is not a direct sub- 
stitute for microgravity research. 
Consider this: Passengers on maglev 
trains do not feel weightless, even 
though they are floating several 
centimeters above the track. The 
track magnets repel the magnets on 
the vehicle, while the passengers 
remain unaffected. When a biologi- 
cal specimen, such as a frog, is levi- 
tated in a magnetic field, only parts 
that contain magnetic material are 
being repelled. Experiments on 

the future space station will com- 
pare microgravity's effect on certain 
nonbiological materials with that 
of magnetic levitation's. 


P 


Tony Clark 
tony.clark@msfe.nasa.gov 


The Brown University researchers 
did consider that magnetic force 
levitates only magnetic material. 
Before the researchers magnetically 
levitated the frog embryos, they 
placed them in a centrifuge and 
separated materials by density into 
three layers. Some parts, such as 
organs, contain more magnetic mate- 
rials than others, such as water. The 
researchers then suspended each 
layer in a magnetic field to deter- 


Countdown to Liftoff 


GET INVOLVED in the impending 
launch of the International Space 
Station by participating in our Web 
poll. What should be its purpose? Is 
the price too high? We 
want to know what you 
think. Cast your votes 
at: WWW.POPSCI.COM 
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mine the effects of levitation. Mag- 
netic levitation reduced the force of 
gravity on each individual layer by 
a factor of 10. 


PCS Service 


I THOROUGHLY enjoyed the article 
on choosing a portable telephone 
for your needs [“Sorting Out Cell- 
phones,” Feb.]. However, you dis- 
play a map showing no PCS service 
in the state of Mississippi. I live in 
Tupelo and have PCS service through 
Power Tel. I also have a cellphone 
but rarely use it in town because 
the features of the PCS network 
simply blow away everything else. 
Gary Boisseau 
garyb@dixie-net.com 


Cheaper Recordable CDs 


“RECORDING CDS’ [Electronics 
Newsfront, Nov.] praises Pioneer’s 
$1,000 CD recorder. A cheaper 
alternative for PC users is Easy 
CD Creator, from Adaptec (www 
.adaptec.com). When you combine 
this software with a $500-or-so CD 
recordable drive in a PC, you can 
not only make audio CDs with 
cleaned-up sound from LPs, 45s, 
cassettes, 8-tracks, and CDs, but 
also photo and data CD-ROM discs. 
Bob Blacklock 
bblacklo @jetstream.net 
Corrections: The prices for the Desk 
Zig [What's New, Feb.] photo pro- 
cessor are $7,000 for the stainless 
steel version, and $3,500 for the 
plastic version. 

The colliding galaxies seen by the 
Hubble Space Telescope [Science & 
Technology Newsfront, Feb.] are 63 
million light-years away. 

Washoe the chimp [“All in The 
Family," Feb.] was captured in Africa 
and then acquired by Holloman 
Aeromedical Laboratory. 

The Logitech mouse featured in 
What's New [Feb.] is the TrackMan 
Marble FX. 
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“This is the kind of game that can 


wreck a marriage... Best Overall 
Game of 1997."—Gamezilla 1.3.98 


“If you love the smell of burning 
arrows in the morning... Age of 
Empires is just what the general 
ordered.” — Newsweek 11.10.97 


"Utterly brilliant." — PC Zone 9.97 


"This game is great. I can heartily 
recommend it to both turn-based 
and real-time strategy gamers..." 
— Computer Gaming World 1.98 


E ob ie i ce le 
— CNET Gamecenter 10.28.97 


“It's a game of nailbiting intensity and 
nonstop strategy. — OGR.COM 12.97 


‘Age of Stone Age of Bronze_ Age of Iron 


Age of Opinions ' 


“One of the best of the year in any 
genre. — The Atlanta Journal 
Constitution 11.9.97 


"A RK A HK a masterpiece.” 
Computer Games Strategy Plus 11.97 


“One of the year's best games comes 
from Microsoft.” —Jeff Green, 
ENSEMBLE San Francisco Chronicle 11.1.97 


E "nothing is more frightening than 


a row of seven War Elephants... 
—CNET Gamecenter 10.28.97 


“The new king of real-time strategy 
games. — PC Gaming.com 11.97 


www.microsoft.com/games/ empires 


" is | nET GAMING Gime developed by Ensemble Studios Corp. for Microsodt Corpotinan 
-—E N E + PAS Macrmeslt Corporation. AN rights reserved. Microsndt and Aye of 
| Empores are registered trademarks of trademarks of Mictosolt Corporation 

in the United States aad ^ac other couatrics. Chher products and cómpaby 


play (lon zong.com names mentioned herein may be the trademarks of their respective owners, 
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Qutback Sport 


All-wheel drive. Top-of-the-line Porsches use it to stabilize weight transfer 


when cornering. Lamborghini offers it for better traction on the Diablo VT. And 
now even Volvo offers it on one new model to make driving safer and more sure- 
footed in adverse weather conditions. But only one car company makes all-wheel 
drive the foundation of every car they build: Subaru. The Subaru All-Wheel 
Driving System constantly monitors the road, transferring power instantly to 
the wheels with the best grip, giving you the traction you need. Whatever the 
Outback Limited 


road. Whatever the weather. Call 1-800-WANT-AWD, visit www.subaru.com 


or better yet test-drive any Subaru and feel the difference for yourself. 


SUBARU. <= MEM 
The Beauty of All-Wheel Drive: 
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Sight 

HEAD-UP-display technol- 
ogy now provides better 
sights for archers. A holo- 
gram of a target-lock pat- 
tern is recorded on the 
Holosight's head-up dis- 
play. When illuminated by 
a laser light, the hologram 
becomes visible and is su- 
perimposed on the target. 
Price: $499. Electr-Optics 
Technologies, Box 134010, 
Ann Arbor MI 48113. 


Auto-Defibrillator 


THE POWERHEART is the 
only FDA-approved hospital 
defibrillator-monitor that 
delivers defibrillation shocks 
on its own. The doctor sets 
detection, shock energy and 
frequency, and alert parameters for each patient. Cardiac Sci- 


ence, 1176 Main St., Bldg. C, Irvine CA 92614. 
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BABY SUZANNE 


KANTRA KIRSCHNER 


Research by Christopher Miller 
and Chad Robbins 


Flying in Style 


TOUCHES LIKE walnut burl inlays, plush leather seats, and 
hand-stitched coverings for the flight yoke are what make 
Raytheon Aircraft's C90B airplane a Jaquar Special Edition 
Beech King Air C90B. The eight-passenger propeller plane is 
the first in a series of aircraft that will receive cabin and ex- 
terior makeovers by Jaguar. Price: $2.65 million. 


Voice-Activated Car 


THE NEXT COMPUTER you buy might be for your 
car. Clarion's AutoPC, built to Microsoft's Auto- 
PC specifications, recognizes more than 200 
voice commands. These let you load a disc from 
its six-CD changer, make a phone call, or even 
get turn-by-turn 
directions. The sys- 
tem alerts you audibly 
when you've got e-mail , 
as well. Price: $1,299. Clar- á 
ion Corp., 661 W. Redondo : 4 | 
Beach Blvd., Garden CA = 
90247. www.autopc.com 
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Off-Road Racer 


CROSS A HIGH-PERFORMANCE sports car with an off-road ve- 
hicle and you get the Jeep Jeepster concept car. Adjustable 
four-wheel independent suspension enables the driver to 
raise the body for 9.75 inches of ground clearance for serious 
rock climbing or lower it to 5.75 inches for on-road driving. 
The two-plus-two seater is powered by the 4.7-liter 16-valve 
V8 that will debut on the 1999 Jeep Grand Cherokee. 


Sneaker Skate 


CRUISING ALONG IN Nike Performance Air Warp inline 
Skates (shown) can be as comfortable as running in 
your favorite sneakers. The new line of Nike Perfor- 
mance skates offer a fit that's touted to be as 
natural as a low-cut athletic 
shoe's. A flexible cuff sur- 
rounds the ankle 
to provide lateral 
support and adjusts 
to accommodate 
your body as it 
moves, for a wide 
range of motion. 
Price: $180 to $425, 
depending on model. 
WwWw.nike.com 


LJHAT'S NEW 


Phone PC 


FROM THE OUTSIDE, Samsung's SCS-100 Smart Phone looks 
and operates like a regular wireless phone. But open it and 


you'll find a personal organizer, complete with address 

book, calendar, and notepad. A built-in modem lets you 
browse the Web with Microsoft's Internet Explorer, and 
send e-mail and faxes. Price and availability are not 
yet set. www.sosimple.com 


Ship Ahoy! 


COME ABOARD the Endeavour, a replica of Captain James Cook's 
HM Bar Endeavour, which sailed around the world from 1768 
to 1771. The new Endeavour was built to the original ship's 
specifications to replicate onboard conditions. The floating 
museum started its seven-month visit to the United States 
last month in West Palm Beach, Florida, and will travel up 
the eastern seaboard. Price for adult admission: $10. 
www.greenwichuk.com/endeavour 
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VES ESI we'll take You there. 


Panic’s about to set in. Lucky for you, the GARMIN StreetPilot 
can get you out of that jam and guide you where you want to go, GPS satellites pinpoint your location on an 
electronic map. Insert a data card and access detailed street information and a huge city database, 
But don't let the technology scare you. You'll find the StreetPilot easy to use right out of the box. 


an address. When you see what you like, drive to it StreetPilot takes navigation technology to the 

Enter an address and using StreetPilot directions. streets. Its around town peace-ol-mind thats 

the StreetPilot takes your way home. | mes) Portable, affordable and easy 
you there. It shows Best of all, with StreetPilot t Southeast on 1-375 2T 0315, to use. Call 888-4-GARMIN, 

that destination on the 3 you'll never be lost. It shows fi P iim rah 36° «zi | to find your nearest GARMIN 

map, your position on the map, | exactly where — [19 aehington ochington Bid Bees 04 dealer. It just might be the last 

and directions between the two. Next: 5 you are on the | t Arrive o " e ot Hone 4s ( 0520 | | . time you ask for directions. 


nearby services. 
Push the FIND button and follow 


the prompts to view the nearest busi- 


nesses, attractions, shopping or food. 


© 1998 GARMIN Corporation 


map. You can 
store your favorite locations 


so you can always get back. 


& GARMIN. 


1200 East 1515t Street, Olathe, KS 66062 
8884.GARMIN fax 913.397.8282. www.garmin.com 


DIJHAT'S NEW 


Minivan in Disguise 


THE HONDA MV-99 concept 
provides a peek at the all- 
new 1999 minivan that 
debuts this fall. Like the 
concept, the production 
minivan will be about 196 
inches long, 79 inches wide, 
and 67.5 inches high, with 
a 117.5-inch wheelbase. It 
will feature front-wheel drive, 
a V6, and dual sliding side 
doors. Absent in the produc- 
tion vehicle will be the tiny 
wide-angle “side mirror” 
cameras and electronically 
opened doors. 


| World-Band PC Radio 


WITH A FREQUENCY range of 0.01- to 1,300MHz, the 
IC-PCR 1000 turns your Windows PC into a wideband 
radio. It can tune into TV, shortwave, and foreign 
radio broadcasts as well as scan emergency services, 
marine, and military transmissions. Price: $599. ICOM 
America, 2380 116th Ave. NE, Bellevue WA 98004. 


Three-Speaker Theater 


BOSTON ACOUSTICS packs 5.1 channels of Dolby surround 
sound into its three-component SoundBar Cinema. The Sound- 
Bar houses right-, center-, and left-channel speakers in a unit 
that’s meant to be placed atop your TV. The SoundBar Surround 
incorporates two rear speakers mounted on opposite sides that 
project sound along the room’s walls. 


And the SoundBar Woofer provides the Because It’s There 
last .1 channel. Price: $799. Boston 
Acoustics, Box 6015, EXPERIENCE the thrill of 


climbing Mount Everest 
through the Imax film Ever- 
est at Boston’s Museum 

of Science Omni Theater. 
The film follows a team of 
world-class climbers as 
they journey to the summit 
and features the first-ever 
Imax-format images from 
Everest's peak. Price: $7.50 
for adults. www.mos.org 


Peabody MA 01961. 
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Smooth, 
satisfying taste %4 
at ultra-low ta? 


You found it here! 


© Philip Morris Inc. 18 


bu UN m b mgnicotine av. per cigarette by FTC-IBHIGE 
M 'RIT Wa | SURGEON GENERAL'S WARNING: Smoking | 


, By Pregnant Women May Result in Fetal 
ULTRA LIGHTS Injury, Premature Birth, And Low Birth Weight. 


AT’ 


E 


S NEW 


c 
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ATTACH THE pocket- 
size Sphinx Pro into 
your computer's parallel 
port and then plug in a cam- 

corder, VCR, or other video 
source to capture MPEG-1 video clips 

and 1,600- by 1,200-pixel-resolution 
still images. Bundled software includes 
the ClipView video editor and Kai's Photo Soap 
photo editor. Price: $399. FutureTel Inc., 1092 E. 
Arques Ave., Sunnyvale CA 94086. www.sphinx2.com 


P", 


Dinos Everywhere 


THE LARGEST collection of 


dinosaur skeletons ever as- Easy-Clear Snorkel 

sembled is being showcased ; 

at the Academy of Natural THE IMPULSE 2 snorkel has two valves for clearing water, 

Sciences Dinofest '98 exhibit instead of one. With one located at the bottom near 

in Philadelphia this month. the mouthpiece, and another halfway up, the water has 

Highlights include the Sino- a shorter distance to travel, which makes clearing easier. 

sauropteryx prima (shown), A cone-shaped chamber at the top funnels out any water 

the feathered dinosaur; a that may splash in. A scuba model features a flexible 

herd of brontosauruses; and section so a regulator can be used. Price: $48. U.S. x m : 
15 full-size robotic dino- Divers Co., Box 25018, Santa Ana CA 92799. E g j : 


saurs. www.dinofest.org 


Mirror, 

Speakto Me 

THE AUTOLINK rearview mirror has 
a built-in phone. A microphone and but- 
tons enable one-touch call answering or access 
to emergency and roadside services. Embedded in the 
mirror, an LED displays compass heading and outdoor tempera- 


ture. Price: $750; monthly service charge depends on provider. 
Highway Master, 16479 Dallas Pkwy., Suite 710, Dallas TX 75248. 


[5774 25 18598 15 


Tabletop Tunes 


THE ELEGANTLY designed Harmony radio/CD player 
from JBL uses two 3-inch speakers augmented 
by a separately powered subwoofer to deliver 
room-filling sound. The AM/FM section has 

16 preset modes. An auxiliary input lets 

you connect a tape player. The Harmony 
player also has two alarms. The unit 

measures 10% by 1274 by 9% inches 

and weighs 14.75 pounds. Price: $430. 

JBL Consumer Products, 250 Cross- 

ways Park Dr.; Woodbury NY 11797. 


Transparent 
conductive layer 


- 
BEN cH a 
EL. 


Four-Stroke Power 


THE WORLD'S most powerful 
four-stroke outboard engine, 
Honda Marine's latest inline 
four-cylinder model provides 
130 horsepower. It's equipped 
with multiport programmed 
fuel injection for a quick start, 
fast acceleration, and better 
fuel economy than other four- 
stroke engines. Available this 
summer. Price is not yet set. 
Honda Marine, 4475 River 
Green Pkwy., Duluth GA 30096. 
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Positive thin 
amorphous 
silicon layer — 
Negative thin — 
amorphous 


silicon layer 


Conductive 
layer 


Se 


Solar Cell Sandwich 


Top electrodes 


SANYO achieves the high- 
est efficiency rating 

of any mass-produced 
solar cell with its 

HIT Power 21 cell. 
Traditional solar 

cells are made from 
either single silicon 
crystals or amorphous 
silicon. The Tokyo com- 
pany sandwiches a single crystal 

layer between amorphous silicon layers. 

The combo improves the flow of electrons through 
the cell, cutting internal energy loss and boosting 
conversion efficiency from 14 to 15.2 percent. 


Bottom electrodes 


Sport-Utility Sedan 


TAKE THE FAMILY sedan for a quick spin 
off-road after you've finished the grocery 
shopping? If you're driving the 1999 Sub- 
aru Legacy sedan, you might just con- 
sider it. The all-wheel-drive vehicle 
comes equipped with four-wheel 
independent raised suspension, 
four-wheel disc brakes with 
four-channel antilock, and a 
four-cylinder 16-valve Boxer 
UNITIES engine. Pricing starts at $23,395. 
V Mi E 5 d www.subaru.com 
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The Town of Poughkeepsie Police Department uses FileMaker Pro to 
organize their entire operation. So they can nab more bad guys. 


The Town of Poughkeepsie Police Department once used two 
notepads and a ballpoint pen to track cases. Though this is a 
common system, it leaves a lot of holes. So with no formal 


software training at all, 
Detective David Lundgren 
mastered a new and better 

way. He rounded up some 
drug-seizure money, picked up a 
copy of FileMaker” Pro software, 
and quietly revolutionized his 
department's operations. 


MILLIONS OF FANATIC USERS 
But if you think the Town of 
Poughkeepsie PD is an isolated 
case, your evidence must have 
been tampered with. Truth is, 
millions of zealous users in 
oreanizations of all shapes and 
sizes manage their data with 
FileMaker Pro. It brines new 
information to light, you can 
customize it to the way you 
work, and it's easy to use. 
Importing spreadsheet data is as 
simple as dragging and dropping. 


MANAGING INFORMATION 
IS A SNAP 


Just ask Detective Lunderen: 
"Yesterday we brought in a 
suspect for a string of residential 
burglaries. The detective did a 
quick find on his laptop: 
‘Burelaries in Zone 2 since 
August.' The suspect confessed 


to five of them. And there's no way 


he would have if we hadn't had 
FileMaker Pro." 


USE INFORMATION IN WAYS YOU NEVER THOUGHT POSSIBLE 
FileMaker Pro can show you information you didn't even know 
you had. And its extensive sorting and reporting capabilities let 
you view that data however vou 
like, creating everything from 
simple mailing labels to a 
complex inventory system. 
Spreadsheets just cant do that. 
What's more, anyone can use it. 
"I have guys working for me who 
can erase a hard drive just by 
looking at it, said Lundgren, but 
every one of them gets the job 
done with FileMaker Pro." 


To get the full story on how 
FileMaker Pro has simplified 
life for the Town of 
Poughkeepsie PD and other 
organizations, visit us at 
www.filemaker.com/ps. Or 
visit your local reseller so you 
can start using FileMaker Pro 
right now. 


Easy information 
management—from 
desktop tothe web 
M: LI 


= Ee orani d coc 


Een green? 


© Rania ipto 
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Microsaft" Microsoft M 
Windows NT” — IVITICC E T 
Mr Mt BackOffice iMac 


7 sexs aid WE 
VN ecl relational dita aix d d wa 


MICO ENEE 


THE COMPUTER DEPARTMENT STORE" 


© 1998 FileMaker, Inc. All Rights Reserved. FileMaker is a registered trademark of FileMaker, Inc. Mac and the Mac OS logo are registered trademarks of Apple Computer, Inc. Microsoft, Windows NT, Windows and the 
Windows Logo are registered trademarks of Microsoft Corporation. All other trademarks are the property of their respective owners. 


Kid Camera | 


THE NIKELODEON PhotoBlaster lets aspiring young photogra- 
phers take four pocket-size shots per frame of film. And its 

ultra-durable plastic construction and rounded edges make it 

safe for small children. Price: $40. Long 

Haul Technologies, 500 Eastern | 

Pkwy., Farmingdale NY 11735. | 


Cruise Like a Butterfly 


SOLAR- AND WIND-POWERED, the Butterfly prototype electric 
vehicle cruises at speeds as high as 37 mph. Solar panels 
unfold (shown) for charging its nickel-cadmium batteries 
when the vehicle is stationary. The three-wheeler seats four 
passengers and has a range of 31 miles. Sun Lab, Alexander 
Kiellandsgt. 2, 4009 Stavanger, Norway. 
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Translate as 
You Scan 


SEIKO'S Quicktionary Bi-lin- 
gual Hand-Held Scanner 
instantly translates text as 
its glides over each word or 
idiom. The scanner, currently 
available in French/English 
and Spanish/English, has 

a 400,000-word vocabulary. 
Ten additional languages ! ue ret 
will be available later this — uU ^/ 23—— | ao o SSS 
year. Price: $250. Seiko j m a 7 PCR SACAR ' E 
Instruments, 2990 W. / €. [i £18 Seni ican e... 

Lomita Blvd., Tor- ia: / " | ae E 
rance CA 90505. 
WWW. seiko-usa 
cpd.com/cpd 
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CONVENTIONAL GRILLS can produce only one temperature at a time, so 
it's difficult to cook different kinds of foods together and get them all 

to come out correctly. Now, with its six independently controlled | 
burners, Weber's Summit 650 gas barbecue can, for example, cook a 

prime rib with direct heat and two turkeys with indirect heat. The grill 

has more than 60 feet of cooking area. Price: $3,000. Weber-Stephen | 
Products, 200 E. Daniels Rd., Palatine IL 60067. www.weberbbq.com | 
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“How | fit 1 speeding downtown bus, 
a crippled lunar lander, and 


5 car-tossing tornados into a 


INCH SQUARE,” 


Creative Cale 


IGB 
amagi 


STEPHEN HUNTER FLICK 
Sound Designer 


As the two-time Academy Award- 
winning sound effects specialist 
whose work includes films like Speed, 
Apollo 13, and Twister, Stephen 
Hunter Flick works with major movie 
studios creating some of film's most 
incredible effects. From compiling 
over 2,000 sound files to create a 
massive tornado to transporting or 
even cutting straight to digital pic- 
ture, Stephen’s work takes big space. 
With his Jaz drive and its sustained 
transfer rate of up to 6.62MB per 
second, he can back up 1 whole 
gigabyte in as little as 10 minutes. 
The Jaz drive not only gives him the 
flexibility to run applications and 
files straight from disk, it’s also 
compatible with nearly all operating 
systems. So while Stephen's work is 
truly larger than life, it still 
fits neatly into his pocket 


Find the Jaz drive at 
your local computer 
retailer or visit us at: 


www.iomega.com 


Super-Fast, Extremely Vast 
PERSONAL STORAGE DRIVE: 


WHAT'S N y= 


TIMEX’S BEEPWEAR IS the first watch that can receive 
alphanumeric pages anywhere in the nation. Messages 

up to 105 characters long scroll across its 10-charac- 

ter display. You can select from silent visual or audible 

alerts. The 1.3-ounce watch can be worn on a belt | 
holster or as a pendant. Price: $129; local service | 
plans start at $8 per month. www.timex.com 


Funnel 


Brave the Twister 


| YOU DON'T NEED to be a professional storm chaser to wit- 
ness a tornado. Twister, the latest attraction at Universal 

Studios in Orlando, Florida, puts you smack in the middle 

| of one. Sets from Twister, the blockbuster film, serve as 
a backdrop to simulated lightning, thunder, knockdown 

winds, collapsing buildings, and a five-story-tall, raging 

funnel of fire. The attraction opens on April 2. 


Hr. -—— 


Touch This | 


SHARP'S VL-PD1U DIGITAL camcorder is the first with a touch- | 
"with screen to control functions such as play, record, and zoom. | 
When its 4-inch color LCD is folded flat, the 1’4-pound 
camcorder is a mere 2.3 inches thick. Features include a 


ad 
i] 
2] 


THE CRADLE-within- 
cradle design of 
the Mini/ 
mount lets 
you change 
the height of 
your binoculars or 
camera without moving your 
hands to make the adjustment. 
This makes it easier to track 
birds as they fly. With an 
adapter, the Mini/mount at- 
taches to tripods or even car 
windows. Price: $100. Virgo 
Astronomics, 608 Falconbridge 
Dr., Suite 46, Joppa MD 21085. 


10x optical/40x digital zoom | 
lens, a Firewire port, and - 

a stereo microphone. | E | 
Price: $3,000. 3 
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“The fire fighters saved my family, 


The Jaz Disk 


saved my business.” 


are manufacturers suggested retail prices. Actual prices may vary. 


trademarks of mega e Ora 


3 
are 


rive" 


Storage 


Fast, Extremely Vast Personal 


eee 


STEPHEN TRIMM 
Small Business Owner 


When fire alarms woke the Trimms, 
Stephen's first concern was his family's 
safety. Next came the safety of his 
company, Innova Associates, based 
in the very home which was burning 
to the ground. However with his 

Jaz* drive and its sustained transfer 
rate of up to 6.62MB per second, 
days earlier, he had backed up his 
whole company (as much as 1 whole 
gigabyte in as little as 10 minutes) 
on a single Jaz disk. Despite the 
fact that his home was destroyed 
and his computer melted, his files 
remained safe on his amazing Jaz 
disk. Stephen's Jaz drive not only 
gives him the flexibility to run 
applications and files straight from 
disk, it's also compatible with nearly 
all operating systems. While rebuild- 
ing their lives remains a major task 
Stephen rebuilt his business with 


the click of a button. 


Find the Jaz drive at 
your local computer 
retailer or visit us at: 


www.iomega.com 


ause IPs Your Stu a 


and” 


Lj 


rsement by, any person or firm for whom the endorser has provided services. All other trademarks are the property of their respective holders. All prices, actual or 


a, the lomega 1090, and Jaz are registered 


the views of, and do not constitute an endo 


1998 lomega Lorporation. 


STUFF. 


IT'S YOUR 


BECAUSE 


WHAT’S NEM 


Faucet Filter 


MOEN'S PureTouch delivers 
purified water at the touch 
of a button, without a bulky 
filter unit. The faucet incor- 
porates a replaceable water 
filter, which reduces chlo- 
rine, lead, and such harmful 
microorganisms as crypto- 
sporidium by as much 

as 99.98 percent. An LCD 
shows remaining filter life. 
Price: $399. Moen Inc., Filter 
25300 Al Moen Dr., North 
Olmsted OH 44070. 


Soundin 
[25 the Round 


i IT LOOKS LIKE it might fire | 
as m Bias — Filtered-water surface-to-air missiles, but- 
EX | p g sepention the only thing JVC's $330. . 
= 7 eI E - button i reed 

S a dH Kaboom Box is launching are | 
sound waves. Equipped with 
both a cassette and CD player, 
the 40-watt portable stereo | 


| ; — » TEN tube uses full-range speakers | 
: z water exit backed by two built-in sub- | 
ge woofers for extra bass. Elec- 


TN : tronic circuitry controls the | 
a | high-frequency distortion 
1 | often found in portable sys- 
EA X P tems. JVC Co. of America, 41 | 
k Slater Dr., Elmwood Park NJ 
F 07407. www.jvc.com 


Speed Machine 


ASTON Martin's Project 
Vantage concept combines 
high-strength, lightweight 
aluminum and carbon fiber 

construction with a low- 
emissions prototype 6.0- 
liter aluminum-alloy 48- 
valve V12 engine. The con- 
cept is designed to reach 


speeds of more than 200 Watch That Call | 

mph and accelerate from 

0 to 60 in 4 seconds, while ERICSSON'S PROTOTYPE Infowear Concept One wristwatch | 
still getting more than 20 doubles as an extension of your desktop, laptop, or hand- 


miles to a gallon of fuel. held computer. It's designed to receive both e-mail and 
cellular service messages, and functions as a kind of on-the- 

cuff organizer, updating and synchronizing information with 

your computer through wireless technology. No word yet on 

when it will be available or at what cost. www.ericsson.com 
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YOU CAN’T PICK YOUR RELATIVES. 
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buz“ 
The coolest way to 
edit multimedia on your PC. 


Tf: ae 34. 


“are estimated street prices, Actual prices may vary, 


er. Oe T^r»... 


Visi t: www.iom nega.co com n 


So Uncle Floy ids belc chin ng talents on 
your home video aren't a hit. Well, 
as ky for you, t there's Buz Multimec jia 

Producer: The comp plete hardware and. 


plete hardw 
software package that lets you create 
home vic deos and add digital p ANA 
and sound. Which you can then save 
onto your Jaz* or Zip" disks. 


eS eh. ee ee 


— 5E It's Your Stull” are Trademarksaf lomega Corp 


* The  mouse-si pani x g giv vs yo a 


CDa ioe ES ipa i 


B 


Professional quality video: 720x480, 


30 fps, 24-bit color, and NTSC/PAL. 


tbi cp A Ea E ETN 
aes Ua n TH 
L we" Y ws T j 


* Includes ler Fe: of video, 
ee a audi o software that 
gives your videos and pictures 
some really hot spec cial eff affects. 
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- UltraSCSI Controller connects right 
to your scanner, DVD, CD-ROM, Jaz 
or Zip drive. 20MB/sec. transfer rate, 
plug and play, bootable. 


Sog et B Buz, because it look ks like youre: 
stuck v with ‘Uncle Floyd. | 
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The new Dodge Durango has more passenger room than any other sport utility in its class” Enough room, in fact, for up to | 
eight people when you choose the optional third row. 


you seat the 


NU 
i 


. Durango 's Fold-and-Tumble™ 
| seating system is so ingenious, 
we re patenting it. And it's as 


easy to use as it is to say. 


Durango's wheelbase is the 
longest in its class." Its track is 
the widest. Its frame is the 
strongest. So the going is stable 
and predictable. Even when the 
road beneath you isn’t. 


To help passengers keep 
their cool, Durango offers a separate 
rear compartment cooling system. 


uy 
- 


Fold Durango's seats down, and you've got a nearly flat loading surface for up to 88 cubic feet of cargo. That's more cargo 
area than anything else in the class. (You could say we've sent those other guys packing.) 


Now m | dont. 


Listen up. Even with Durango’s standard 
& Durango offers a dual airbags, you 


: >) premium stereo should still always 
we! system with wear your seat 
- Infinity? speakers belt. To make you 
and both CD more comfortable 


and cassette. doing the right 
thing, we provide A 
outboard shoulder t 


How do you top best-in-class 
y passenger and cargo room? With 
a standard roof rack, of course. 


rango (7 The New Dodge 


For more information, call 1-800-4-A- DODGE or visit our Web site at www.4adodge.com 


Af 
DAN p Wy A 
i i [4 yj 


" 
ui 


F. 


TAvailable feature comparisons vs, domestic compact SUV models. Excludes other Chrysler Corp. 
vehicles. All comparisons based on data available at time of printing. 


Always use seat belts. Remember a backseat is the safest place for children. 
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Tried. And True: | MEC 


Theres a good reason Laredo? Light Truck Tires are made tough with 
DuraShield* construction. They're put to the test every day to be as reliable, 
"as dependable and as true as the folks who choose them. 


.For the Uniroyal’ dealer nearest you, call 1-800-521-9796. 


FICIENCE & J ECHNOLOGY 


EDITED BY DAWN STOVER 


Underwater Lab 


KEEPING PACE with the times, Aq- 


uarius, the world’s only underwater 

laboratory, has undergone a high-tech 
makeover. Now outfitted with auto- 

mated life support, new computers, 
and communication links, the refur- 
bished Aquarius 2000 will speed the 
pace of research in the Florida Keys. 


The new life-support system re- 


places a large support barge that was 
previously manned around the clock 


by at least 10 people. That has en- 
abled the National Oceanic and At- 
mospheric Administration to elim- 
inate some jobs, says Andrew Clark 
of Harbor Branch Oceanographic 
Institution, who led the refurbish- 
ment project. “It was the only way 
that NOAA could afford to keep 


Aquarius operating.” 
A few remaining technicians now 
The newly retrofitted Aquarius 


2000 habitat will remain under- 
water through the year 2001. 
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monitor the lab's operations from 
shore: High-resolution color video 


images, voice transmissions, and data 
from the lab travel to a buoy through 
a cable, and are then transmitted to 
shore via microwave signals. The team 
on shore can also track weather condi- 
tions, monitor the divers' air supplies, 


and pinpoint the divers' locations 
with an acoustic tracking system. 
Underwater scientists, known as 
aquanauts, can stay in Aquarius for 
as long as 10 days at a stretch. That 


saves research time, because the aqua- 


nauts don't have to decompress be- 
tween dives, Aquanauts visiting 
Aquarius have been studying 
Florida's coral reefs since 1993, and 
have determined that water pollu- 
tion and increasing levels of ultra- 
violet radiation, among other dis- 
turbances, are damaging the reefs. 
Ongoing projects are studying reef 
life cycles and searching for poten- 


tial medicines.— Gunjan Sinha 


Giving Teflon the Slip 


RESEARCHERS have cooked up a 
coating that is much harder and 
slicker than Teflon. The new sub- 
stance, called NFC (for Near-Fric- 
tionless Carbon) by its developers 
at Argonne National Laboratory in 
Illinois, is thought to be the slick- 
est carbon-based material in the 
world. Its coefficient of friction (a 
measure of slickness) is only 0.001, 
one-twentieth that of the previous 
record holder, molybdenum disul- 
fide. By comparison, Teflon's coef- 
ficient of friction is around 0.04. 

Argonne researchers, who are 
considering Slick 001 as a commer- 
cial name for the substance, say it 
can be produced quickly, and in 
large quantities, by converting a 
proprietary gas containing carbon 
into a plasma soup of atomic ele- 
ments, then allowing the carbon 
elements to drift onto a substrate 
where they form a coating. The 
nontoxic material adheres to a va- 
riety of surfaces, including plastic. 

The researchers have tested the 
wear resistance of the new mater- 
ial by sliding a sapphire ball over 
the coating with a pressure equal 
to 145,000 psi (10,000 times at- 
mospheric pressure). After 5 million 
cycles, the new material had lost 
just 1 micron of its thickness, or 4 
ten-thousandths of an inch. 

The most promising applications 
for the new material are expected 
to be in automobile turbocharger 
rotors and fuel-injector compo- 
nents, oilless bearings, and space- 
craft mechanisms.—Douglas Page 
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NANOTECHNOLOGY 


Tiny Transmission 


FIRST CAME THE little engine that 
could—a microengine the size of a 
grain of sand. Now the tiny engine 
has a transmission just its size. 

The microtransmission developed 
by researchers at Sandia National 
Laboratories has a 3-million-to-] ra- 


tio, meaning it can multiply the pow- 


er of a microengine 3 million times, 
in the same way that gears enable a 
mountain biker to apply more force 
while going uphill. Theoretically, the 
transmission can generate a force 
capable of moving a 1-pound object, 
according to Sandia engineers Steve 
Rodgers and Jeff Sniegowski, who 
claim their invention is a first in the 


burgeoning world of micromachines. 


“We're showing that you can move 
significant loads and get the func- 
tion you want," says Rodgers. Sandia 


Sound Thinking 


A PATENTED TECHNOLOGY called Resonant Macrosonic Syn- 
thesis, or RMS, harnesses sound waves to do high-powered 


mechanical work—something ex- 
perts in the field of acoustics once 
thought impossible. Previously, 
researchers who had tried to cre- 
ate high-energy sound waves had 
instead formed shock waves, 
which dissipate energy. 

The problem, according to 
physicist Tim Lucas, is that ear- 
lier researchers tried to create 
sound waves inside closed cylin- 
drical cavities, called resonators. 
Lucas instead uses conical and 
bomb-shaped resonators. The 
geometry of these resonators de- 
feats shock-wave formation, mak- 
ing it possible to create standing 
sound waves with energy densi- 
ties 1,600 times greater than ever 
before achieved acoustically. 

Lucas, who worked on acoustic 


The distance across this photo of a tiny trans- 
mission is about one-third the width of a hair. 
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is developing Lilliputian machines 
because they could serve as near-in- 
visible locks for nuclear weapons. 

Universities and companies can 
easily download blueprints for the 
transmission’s elements, and then 
design their own gear arrangements. 
Other possible applications: aircraft 
sensors, optical switches for tele- 
phones, microsurgical instruments, 
and more effective airbag sensors 
for cars.—Arthur Fisher 


ACOUSTICS 


MEDICINE 


Fish Fight Malaria 


SCIENTISTS HAVE a new weapon 
against malaria: the brightly colored 
guppy, a favorite among aquarium 
owners. The small fish has a taste for 
mosquito larvae. Swallowed by gup- 
pies, the larvae never mature into 
adult mosquitoes capable of spread- 
ing malaria, a disease characterized 
by intense chills and fevers. 

In tests under way since 1993 in 
India, researchers have dumped buck- 
ets full of guppies into ponds and 
wells where mosquitoes breed. Mal- 
aria rates have already declined by 
more than 70 percent in the villages 
where guppies have been introduced. 
Unlike chemical sprays, guppies pose 
no threat to the silkworm industry. 

Indonesia and Nepal are also ex- 
perimenting with guppies to control 
malaria.—D.S. 


problems at Los Alamos National Laboratory and now heads 
the MacroSonix Corp. in Richmond, Virginia, says the RMS 


Suction 
valve 


A standing sound wave inside this compressor causes 
pressure to oscillate between high and low. When 
pressure at the small end is low (blue), the suction 
valve opens and low-pressure gas (green) enters. 
When pressure is high (red), the discharge valve 
opens and high-pressure gas is released. 


technology generates sound waves with enough pressure to 
replace mechanical compressors in a wide variety of appli- 


cations. For example, an RMS 
compressor could be used in 
household refrigerators and air 
conditioners. Not only would an 
acoustic compressor be lubri- 
cant-free, with no moving parts 
to maintain, it could also be 30 
to 40 percent more efficient than 
a conventional compressor, Lucas 
claims. Purdue University engi- 
neering professor Luc Mongeau, 
who is an expert in acoustical 
refrigeration, calls RMS an "amaz- 
ing breakthrough." 

But RMS sound technology 
isn't just for compressors, says 
Lucas. For example, the technol- 
ogy could also be used to sepa- 
rate, mix, or pulverize materials 
in the chemical and pharmaceu- 
tical industries.—A. F. 


p zs 
APRIL 1998 Bound 


ENVIRONMENT 


Stay Cool 


MANY PROMINENT scientists warn 
that increasing levels of carbon diox- 
ide in the atmosphere could cause 
global warming. With governments 
debating restrictions on carbon diox- 
ide emissions, technologies for carbon 
dioxide disposal may have a bright 
future. Scientists have experimented 
with a variety of disposal methods, 
such as recycling carbon dioxide to 
beverage manufacturers, or injecting 
it beneath the ocean floor, but none 
of these solutions lock up CQ) per- 
manently. That’s the advantage of 
an idea proposed by three scientists 


Captured Moons 


ASTRONOMERS HAVE discovered two more moons orbiting 
Uranus, bringing to 17 the total around the giant planet. 
Only Jupiter, with 18, has more. These are the first moons 


found at Uranus since the 
Voyager 2 flyby in 1986. 
Astronomers from Cornell 
University, the University 
of Toronto, and McMaster 
University in Hamilton, 
Ontario, spotted the 
additional moons while 
searching for comets with 
a telescope at California's 
Palomar Observatory. 

The moons are chunks 
of ice and rock estimated 
to be about 50 and 100 
miles in diameter, respec- 
tively. Their inclined, 
highly elliptical orbits 
take them on a journey 
some 8 million miles be- 
yond Uranus, says Cornell 
astronomer Joseph Burns. 

Unlike the spherical 
moons that developed as 
Uranus formed, and that 


orbit within several hundred thousand miles of the planet, 
the two newly discovered moons are probably lumpy wan- 
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at the Los Alamos National Labora- 
tory in New Mexico. 
Particle physicists Klaus Lackner 


and Christopher Wendt, and materi- 


als scientist Daryl Butt, knew that 
CO: forms a stable compound with 
magnesium silicate, but it takes cen- 
turies for the reaction to occur in 
nature. Once it does, however, the 
carbon dioxide is trapped for millions 
of years. To speed up the process, 
the researchers dissolved magnesium 
silicate in hydrochloric acid, produc- 
ing magnesium hydroxide, a com- 
pound that forms a long-lasting bond 
with CO; in about half an hour. 
The Los Alamos team hasn't yet 
demonstrated that the idea is eco- 
nomically feasible on a large scale. 


ASTRONOMY 


But the researchers envision a process 
in which magnesium silicate would 
be strip-mined and trucked to carbon 
dioxide disposal plants, which would 
be constructed near the power plants 
where carbon dioxide is produced. 
At the disposal plant, the magnesium 
silicate would be soaked in hydrochlo- 
ric acid to form magnesium hydrox- 
ide, which readily bonds with carbon 
dioxide under pressure to form mag- 
nesium carbonate. The magnesium 
carbonate would then be transported 
back to the strip mine and used as fill. 
“There will have to be thousands 
of these [CO» disposal] plants," says 
Lackner, if they are to have a signifi- 
cant effect on atmospheric carbon 
dioxide levels.—Sharon Parmet 


derers captured in the planet's gravitational embrace. As- 
tronomers call such captured satellites “irregular” moons. 


The fainter of two new moons recently discovered orbiting Uranus is 
circled in this image. The bright glare to the right is from the planet. 


The pair are the only irregular moons found at Uranus; 
Jupiter, meanwhile, has eight irregular moons. 
Captured moons with far-reaching orbits may give clues 


about the evolution of 
the planets. Such moons 
may indicate, for exam- 
ple, that the giant 
gaseous planets were 
more distended early in 
the history of the solar 
system, and therefore 
could capture passing 
objects more easily. 
Encouraged by their 
discovery, Burns and Cor- 
nell astronomer Philip 
Nicholson plan to return 
to Palomar to search for 
more faint moons around 
Uranus and the other 
giant planets. Meanwhile, 
the astronomers must 
name their new finds. 
Nicholson wants to call 
one Squeaker, after his 
cat. But astronomical 
convention holds that 


Uranian moons must be given names from the works of 
William Shakespeare or Alexander Pope.—David Graham 


ANIMALS 


Bat Haven 


EACH YEAR, TENS of millions of 
Mexican free-tail bats wing their way 
back to Texas after spending the win- 
ter south of the border. This year, J. 
David Bamberger is hoping that a 
million or so will take up residence 
in his recently completed bat cave. 

The former fast-food executive 
coined the term “chiroptorium” (bat 
auditorium) to describe the man- 
made cave he built on his 5,500-acre 
ranch west of Austin. He says he 
hopes it will help replace some of 
the bat habitat destroyed by shop- 
ping centers, highways, and other 
types of development. 

The $250,000 cave is made from 
reinforced steel covered with Gunite 
—a mixture of cement, sand, and 
water that is typically used to line 
swimming pools. From the outside, 
the cave’s mouth looks like a cheesy 
Hollywood set. But inside, the 8,000- 
square-foot cave is bat heaven, says 
designer Jim Smith. 

And it’s heaven for those who 
study the nocturnal mammals, too. 
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Along with three connected rooms 
for the bats, the cave has an obser- 
vation deck with windows through 
which researchers can observe the 
bats without disturbing them. 

Will bats accept the artificial cave? 
There's no guarantee. To increase the 
odds, Bamberger plans to spread a 
few tons of guano in the cave, hoping 
it will serve as an odorous welcome 
mat to attract passing bats. Once 
they find a home they like, bats tend 
to return vear after year. Still, savs 


Pu. 


Bamberger, it could be up to a decade 
before the cave is fully occupied. 

Even before then, the cave could 
begin paying for itself. Bamberger 
estimates that when the bats head 
back to Mexico each autumn, they'll 
leave behind up to $10,000 worth of 
fresh guano he can either sell or use 
as fertilizer on his ranch. “I’m already 
getting calls from ranchers in the area 
wanting information about building 
their own chiroptoriums,” he says. 
—Richard A. Marini 


To create a summer home for thousands of migrating bats, builders began with a steel framework. 


Evidence Detector 


FINDING CRUCIAL evidence at a crime 
scene may soon get easier. With funding 
from the National Institute of Justice, 
engineers at Sandia National Laborato- 
ries are creating a device that illumi- 
nates organic material, such as fin- 
gerprints, with a flashing beam of light. 

Most organic molecules absorb light 
and then emit some of the light as flu- 
orescence, explains Colin Smithpeter, 
chief engineer for the new device. But 
these fluorescent emissions are normally 
invisible, because brighter light sources 
overwhelm them. The trick is to distin- 
guish the fluorescent light from the 
background light by making the fluo- 
rescent light appear to flicker. 


LAW ENFORCEMENT 


Donning a pair of goggles fitted 
with shutters that flash open and closed 
more than 100 times per second, an in- 
vestigator illuminates the crime scene 
with a lamp that flashes at a slightly 
higher frequency than the shutters, 
about 102 times per second. Both lamp 
and shutter flash too quickly to be no- 
ticed by the eye. About twice a second, 
the shutters open at the exact time the 
lamp flashes on. At this moment, the 
investigator can see the organic mater- 
ial fluorescing as it absorbs the lamp- 
light. Because this occurs twice a 
second, the material appears to blink, 
making it easy to detect. ; 

A prototype will be tested in the 
Albuquerque Police Department's 
crime lab this summer.— 6. 5. 


X-Rays for Violins 


BEFORE YOU BUY an expensive vi- 
olin, you may want to have it exam- 
ined by a radiologist. In a study pre- 
sented at the annual meeting of the 
Radiological Society of North Amer- 
ica in December, Dr. Steven A. Sirr 
reported that computed tomography 
(CT) scans—three-dimensional pic- 
tures constructed from a series of X- 
ray images—can detect defects that 
cannot be seen by the naked eve. 

The study of 14 solo-quality 
stringed instruments, including rare 
Stradivarius violins, found defects 
that included cracks and wormholes. 
The CT scans also detected evidence 
of repair jobs, such as glue lines and 
filler material.—D.S. 
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PORTABLES 


Laptops Lighten Up 


WITH THEIR BIG color screens and 
wide CD-ROM drives, many laptop 
computers are rapidly outgrowing, 
well, your lap. Yet many people find 
the tiny keyboards and screens of 
handheld computers unworkable. 


mini-notebooks. Toshiba's Libretto 
S0CT kicked off the trend last 
vear, and its latest incarna- 
tion, the Libretto 
LOOCT ($2,199), 
has a 166MHz 
Pentium proces- | 
sor and a 2GB hard 
disk drive while still 
remaining a lightweight at 


Why not a compromise? 

Why not indeed. Several compa- 
nies are now shipping midsize, 2- to 
3-pound portables some are calling 


Hitachi's VisionBook Traveler puts a big screen in a small package. 


2.2 pounds. But the Libretto 
is hardly alone anymore. Mit- 

subishi's Amity CN ($1,995), a 2.4- 
pound model, shrinks the notebook 


large, 7.5-inch color 
LCD. Hitachi's Vi- 
sionBook Traveler 
($2,499), another 133MHz 
model, 
2.7 pounds, but it sports an 
§.4-inch screen and three 


PC Card slots. 


Mitsubishi's 
Amity CN fills the 
gap between laptop 
and handheld PCs. 


laptops. NEC’s new MobilePro 750C 
and Sharp's Mobilon HC-4500 are 
each Windows CE systems with large 
color screens and keyboards that are 


profile while main- 
taining a reason- 
able speed (133- 
MHz) and a fairly 
spacious compared with most hand- 
held computers running Windows 
CE. Both weigh less than 2 pounds. 
As with all compromises, there 
is a little bigger at are some things you don't get. Many 
of these models don't come with 
built-in floppy disk drives (though 
some have external floppies), and 
none have CD-ROM drives. And 
in addition to the slower processor 
speeds and smaller screens, vou'll 
have to make do with less memory 


Some of the new 

midsize machines 
are upsized 
handheld de- 
vices rather 
than downsized 


and hard-disk space than with most 
full-size laptops.— C.O. 


INTERNET 


A New Address Book for the Net 


SOMETIMES, LITTLE THINGS can make a big difference. And 
computer scientists at Washington University in St. Louis 
have developed a "small" improvement in the way the In- 
ternet finds e-mail and Web page addresses that could help 
alleviate the delays of heavy Net traffic. 

The new look-up system cuts the speed of finding Inter- 
net addresses from an average of about one-millionth of a 
second (or microsecond) to 100 nanoseconds (or billionths 
of a second). While seemingly trivial, that's a tenfold im- 
provement, and it should give the routers that direct Internet 
traffic between networks the ability to handle more e-mail 


EU yular 
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messages and Web page requests. Today's routers typically 
forward messages at a rate of 100,000 to 500,000 per sec- 
ond, according to Washington University researchers, but 

they may soon need to handle 5 million per second. 

The new look-up system speeds deliveries by enabling 
routers to more efficiently match addresses with the special 
markers, known as prefixes, that tell them where to forward 
e-mail or Web page requests. That could be especially im- 
portant as we enter an age of information appliances, notes 
George Varghese, associate professor of computer science 
at the school. “In the future, your toaster or air conditioner 
could have an Internet address, which really exacerbates 
the [traffic] problem," he explains. —C.0. 
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MayaQuest '98 
www.mecc.com/mayaquest.html 
Follow a team of archeologists as 

they search for clues to the fall of the 
Mayan civilization. MayaQuest '98 runs 
from March 9 to April 3. 


Lighthouses: A Photographic Journey 
www.ipl.org/exhibit/light 

A virtual tour of lighthouses, mainly in 
the Great Lakes region. 


PORTABLES 


Behold the Palm PC 


THE POPULARITY of 3Com's Palm- 
Pilot has been the rudder steering 
the handheld computer market for 
a couple of years now. And if there 
was any doubt the PalmPilot got it 
right, Microsoft and a host of hard- 
ware makers will provide ample evi- 
dence by cloning the device many 
times over. 

Microsoft's new Palm PC design 
employs its Windows CE operating 
system, a scaled-down version of 
Windows already used in many wal- 
let-style computers with keyboards 
and fold-up screens. But those de- 
vices have proved less popular than 
the Pilot, which uses a vertically ori- 
ented screen and a pen, with only a 
few buttons. 

Microsoft's Palm PC design looks 
much like the PalmPilot, and has a 
similar cradle for connecting the 
handheld device to your desktop or 
laptop PC. You can type using an 
onscreen keyboard and a pen, or have 
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COMPUTERS & SOFTWARG 


WEB WATCH 


Auto.com 

www.auto.com 

A daily fix for car lovers, Auto.com has 
a mix of news, reviews, photos, and 
video clips of the latest cars and trucks. 
It also covers auto shows and the rac- 
ing scene, and links to the Kelly Blue 
Book guide to car pricing. 


Visual Magic 
www.visualmagic.co.uk 

The computer technology behind 
movie special effects. 


GovBot 
ciir.cs.umass.edu/ciirdemo/Govbot 
Finding the government's Web pages. 


ESchool News.com 
www.eschoolnews.com 
How technology is educating your kids. 


the machine attempt to recognize 
your handwriting. Several organizing 
applications are included, plus an In- 
ternet "mobile channel" content grab- 
ber. But no modem is built in; you 
have to connect via your PC. There 
is, however, a CompactFlash slot that 
will accommodate future wireless 
modems, according to Microsoft. 

As with previous Windows CE 
devices, Microsoft will not be selling 
Palm PCs itself. Casio's Cassiopeia 


National Safe Kids Campaign 
www.safekids.org 

Tips on protecting your kids at home, 
online, and in the car, with links to 
other child safety sites. 


Concrete Canoe 
www.eng.clemson.edu/~canoe 
University students build canoes out of 
concrete and race them. 


@Bat 

www. majorleaquebaseball.com 

With spring comes baseball. Here’s the 
official site for the grand old game. 
Cancer News 

www.cancernews.com 

The latest news on cancer treatments. 


Air Courier Travel 
Www.courier.org 
How to fly at deeply discounted fares. 


— Suzanne Kantra Kirschner 


E-10 and Philips’ Nino 300 are among 
the first Palm PC models announced. 
LG Electronics, Samsung, and Uni- 
den will also make Palm PCs. Most 
should be available in April or May, 
and they're expected to cost $299 

to $499, depending on the amount 
of included memory.—C.O. 


Philips' Nino 300 (left) and 
.  Casio's Cassiopeia Palm PC seek to 
duplicate the success of 3Com's PalmPilot. 


APRIL 1995 RITEN 


DIGITAL C 


Picture Chips 


WHAT MAKES DIGITAL cameras 
more expensive than film cameras? 
Primarily, it’s the charge-coupled 
device, or CCD, that captures the 
image as colored points of light. 


CCDs are 


costly to man- 
ufacture, and 
digital camera 
makers often 
use customized 
CCDs, so 
they’re not 
produced in 
high volumes. 


may soon face 
some earnest 


But CCDs 


competition from more conven- 
tional CMOS (complementary 
metal-oxide semiconductor) chips, 
which cost less to make and use less 
battery power than CCDs. Chip 
giants Rockwell and Intel are each 
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Intel's prototype low-cost digital camera will be 
the basis for several new CMOS-chip cameras. 


TIOMPUTERS & SOFTWARE 


producing CMOS image sensors 
for camera makers, who expect to 
have models costing as little as 
$199 by summer. Intel has even 
produced a prototype camera for 
others to refine and market. 

CMOS sensors are not a new 
idea; Vivitar and Toshiba already use 
them in digital cameras. But to date, 


their picture 


matched that 
of CCDs. 
Intel and 
Rockwell each 
claim to have 
solved the 


and the elec- 
trical “noise” 
problems that 
have plagued 
CMOS image sensors. Intel’s chips 
offer only VGA (640- by 480-pixel) 


resolution. Rockwell’s, on the other 


hand, offer VGA and two higher 
resolutions (800- by 600-pixel and 
960 by 720).—C.O. 


Fast PCs Get Down 


THE MIGHTY HAVE fallen—in price, 
anyway. New PCs based on some of 
the fastest Intel Pentium and AMD 
K6 microprocessors now cost as little 
as $799, without a monitor. And with 
increasing competition from WebTV 
and network.computers, the era of 
the $500 PC may not be far off. 
Compaq, Hewlett-Packard, and 
IBM have each entered this latest 
round with new $799 systems, which 


‘cost about $1,000 with a monitor. 


Do 
SC 


ar 
CIBHICE 


Compaq's Presario 2240 model is 
powered by à 200MHz K6 processor, 
with 32MB of memory, a CD-ROM 
drive, a 2.1GB hard disk, and a 
56Kbps modem— specs now typical 
for low-priced systems. IBM's Aptiva 
E16 uses a 166MHz version of the K6, 
but a step-up model called the E24 
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uses the 200MHz chip and sells for 
$899. HP's Pavilion 3260 runs on a 
200MHz Pentium chip. Packard Bell, 
usually a bellwether of lower prices, 
is a tad more costly. Its new 200MHz 
Pentium model, the R515, sells for 


-$999 without a monitor, though it 


has a larger, 3.2GB hard drive. 

But you may want to consider 
spending a few dollars more. Systems 
based on 233MHz Pentium chips now 
sell for as little as $1,099, and many 
266MHz models cost less than $1,500. 
And there are package deals, too: 
Gateway 2000, for example, sells a 
233MHz system with a 15-inch mon- 
itor and color printer for $1,499. 

Still lusting for power? No fear. 
PC makers recently began selling 
systems with a new 333MHz version 
of Intel's Pentium II chip, with 
speeds up to 450MHz coming.—C.0. 


quality has not 


light-sensitivity 


INTERNET 


E-mail Hits the Road 


ELECTRONIC MAIL may be one of the 
great conveniences of modern life, 
but it isn't very portable. In order 
to read and send e-mail, your com- 
puter and software normally must 
travel with you. But a new breed of 
Web-based e-mail services—many 
of them free—lets you check and 
reply to e-mail from any computer 
with an Internet connection. 
HotMail (www.hotmail.com), 
recently acquired by Microsoft, and 
BigFoot (www. bigfoot.com) were 
two of the first "e-mail anywhere" 
services. But they've been joined 
by popular Web search services such 
as Yahoo and Excite. All work simi- 
larly. Yahoo Mail (mail.yahoo.com), 
for example, is free and lets you 
send or receive e-mail from any 
computer with Web access. You 
simply dial up the Yahoo Web site 
and enter a password to check 
your mail. You can also access 
your e-mail from other systems 
that use a standard "post office 
protocol" called POP3 (many office 


nuin "hum | 

"S I Y .1 l4 [Ia z 

ea perenni nw Tae! Mud Senphr chek, oa ha E 

LO pl LI: Fu TI M 
za ee ee 


fle Baire fe D er 


T [| Takesi Dacre emgenr. Gei ler icio on aetna i happing on the ot deed dient o pour Yate! 
LCLILL BEL Lm iine mti 


Yahoo Mall lets you check in anywhere. 


networks use it, for instance, 
though America Online does not). - 
Aside from the unbeatable price — 
and portable access, one of the best 
perks of Web-based e-mail services : 
is that you get a permanent e-mail 
address you can keep even if you _ 
switch to a different Internet ser- 
vice provider or browser software.. 
And the e-mail software is built 
into the Web site, so there's never 
any upgrading required.—cC. 0. 
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Surfing SoHo. 


THE PLACE: Rushing 

| NET IE. | 232 4 $E pastan open fire 

WM DA : ‘Tt EM © hudrant on a steamy 
J B b © 7 0) AE New York afternoon. 


THE CAR: The quick, 
agile DeVille Concours 
with one of the most 
advanced traction 
control systems in 

the world. 


THE MORAL: It's fun to 
make waves. 


300-hp Northstar System 
StabiliTrak 
Road-Sensing Suspension 


Variable Speed-Sensitive 
Steering 


Driver & Front Passenger 
Next Generation Air Bags 


Side-Impact Air Bags 


Available OnStar System 


Call 1-800-333-4CAD or 
go to www.cadillac.com 
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DE VIL L E 


For The Time Of Your Life 


©1997 GM Corp. All rights reserved. Always use safety belts and proper child restraints, even with Next Generation Air Bags. See the Owner's Manual for more safety information. 
CADILLAC, DEVILLE, CONCOURS, NORTHSTAR, ONSTAR, STABILITRAK;,, 
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stamped into 
shape. The ac- 
tual foaming of 
the aluminum 
core requires a 


secondary heat- ENNA » 4/4 
ing in a closed M ^w R j | 


mold. The outer 


NEW MATERIALS 


Aluminum Foam 


A GENUINELY NEW material for mak- 
ing car bodies is a rarity in the auto 
business. But now Germany's Kar- 
mann has developed a car body 
constructed of 
aluminum foam— 
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The stiffness and light weight of the aluminum foam (left) is 
demonstrated in a prototype (above) that uses it in the structure. 


an innovative ap- 
plication of the 
lightweight metal. 
The aluminum 
consists of a sand- 
wich of sheet alu- with gas bub- 
minum on both bles. This is 
sides, with the | a more com- 
center filled with a highly porous plex process than conventional stamp- 
aluminum foam. The result is a ma- ing. But the material is still easier 
terial claimed to be half the weight to fabricate than conventional light- 
of steel—but 10 times as stiff. weight “honeycomb” panels, which 
The foam-core material can be are welded together with a lattice- 


work core between two exterior skins. 

The stiffness makes the material 
particularly suitable for load-carrying 
structures such as floor pans, fire 
walls, roof panels, and luggage com- 
partment walls, Karmann savs. A 
demonstration prototype was a mod- 
ern version of the old Karmann-Ghia 
built for Volkswagen. The prototype 
features a lightweight, foamed-alumi- 
num chassis, with composite outer 
panels.—D.M. 


skins remain 
intact while 

the interior 

is infused 
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PREVIEW DRIVE 


Meet the New Cat without looking boxey, integrated into a flowing design. 
But if the looks of the Cougar define a new era, the chassis 
THE STRIKING SHAPE OF the new Mercury Cougar kicks off emphasizes the best of the old. The car takes nothing from 
a design theme for Ford, as well as marking a turning point ^ its rear-drive predecessors, which lived in the shadow of the 
for the division best known for full-size sedans. more successful Thunderbirds. The front-drive 170-horse- 
Based on the front-drive chassis used in the Mercury power 2.5-liter V6 accelerates briskly, and handling is crisp 
Mystique, the new Cougar sport coupe retains most of the and precise. The sporty characteristics of the car were amply 
interior room of the sedan (including the rear seat and rear- demonstrated on twisty European roads and on Ford's 
seat headroom). All of this is housed in a body Ford calls wooded test track in Belgium, where Ford first tested the 
its "new edge" design. The description was coined to mark Cougar. Hard braking and cornering that failed to unstick 


a break from the highly rounded visual effects that have the rear end, even on rough surfaces, demonstrated the 
dominated Ford design for the past decade. The trick here efficiency and integrity of the chassis. 
is to create edges that accentuate the car's overall shape The suspension is MacPherson struts in front and inde- 


pendent rear, adapted from the Mystique. The base engine 
is a 2.0-liter 125-hp 16-valve four-cylinder. 

With an anticipated base price of about $17,000, the 
redesigned Cougar counters the fading market 
for low-priced sport coupes— D. M. 


The Cougar's new shape and 
distinctive headlamp treatment 
set a new design theme. 
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AUTOMOTIVO 


Tackling the Imports 


IF EVER THERE was a domestic car that learned from the 
best the Japanese cars have to offer, it's Oldsmobile's new 
Alero. Designed to compete against the likes of the Honda 
Accord and Toyota's Camry, the Alero largely succeeds in 
providing the same type of ride. The Alero, available as 
either a coupe or 
sedan, just wants 
to do it with a lit- 
tle more flash and 
a higher price tag. 

Flash, in this 
instance, means 
most of the 
styling cues are 
borrowed from 
Oldsmobile's more 
expensive In- 
trigue and Aurora 
models. Add large, 
sparkling headlamps and tail lights, throw in low-profile 
tires, and you get a sporty look as well. 

Inside, the Alero shares the same instrument cluster as 
the Intrigue, with the console wrapped slightly toward the 
driver so controls are easier to reach. The two-tone interior 
is becoming an Oldsmobile trademark—a dark hue that 


Olds’ new Alero is an all-new midsize sedan aimed at competing with the imports. 


PREVIEW DRIVE 


shade for a more airy feel. The sense of extra space in the 
coupe, in particular, is enhanced because Oldsmobile melds 
the side panels with the rear seats, giving occupants a lit- 
tle more elbowroom. 

Less noticeable until you're behind the wheel is a chas- 
sis stiffness that makes for a smooth-handling front-wheel- 
drive vehicle. Even a large pass-through opening between 
the trunk and the 
rear seat is rein- 
forced at the cor- 
ners to maintain 
chassis stiffness. 

Both the coupe 
and the sedan 
come in three 
trim levels priced 
from about 
$18,000 up to 
$22,000. A 150- 
hp 2.4-liter 
dohc four-cylinder 
is standard for the Alero GX and GL models. A 3.4-liter 170- 
hp V6 is available for the GLS—that's the one to get if the 
car's sporty appearance is to have any real meaning. This 
is similar to the V6 used in Oldsmobile's Silhouette minivan, 
with slightly less power. Power-assisted disc brakes with 
ABS kick in when you want to stop. The new Alero qoes on 


minimizes windshield reflections, matched with a lighter 


EMISSIONS 


Cleaner Sport-Utilities 


TO HEAD OFF A growing backlash 
against the perceived environmental 
unfriendliness of increasingly popu- 
lar sport-utility vehicles, Ford pre- 
emptively announced that all of its 
1999 model vear sport-utilities and 
Windstar minivans will meet pro- 
posed Low Emission Vehicle (LEV) 
pollution standards for passenger 
cars, even though they are not re- 
quired to do so. 

In the absence of stricter federal 
government requirements, the com- 
pany decided to make the move for 
two reasons, according to President 
Jac Nassar. “First, because we know 
how to do it dependably, and sec- 
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ond, we think it 1s what our cus- 
tomers increasingly want," he says. 

The move also comes in the midst 
of a debate over whether a nation- 
wide reduction in emission require- 
ments proposed by the auto industry 
should supersede the option of vari- 
ous states to require "zero emission" 
vehicles, or electric cars. 

Ford says it is in a good position 
to make this gesture, because of the 
company's use of overhead cam en- 
gines. "Our modular [ohc] engines 
allowed us to run a little higher 
compression, which helps lower hy- 
drocarbons," says Dave Millerick, 
Ford's manager of emission-control 
planning. And they are very EGR 
[exhaust gas recirculation] tolerant, 
which helps [emissions of] lower ox- 
ides of nitrogen." The 3.8-liter V6 


sale in the fall.—Frank Vizard 


used in the Windstar is a pushrod 
design, and that engine appears to 
be the one the company will con- 
tinue to use. 

Because you don't have to "dodge 
around pushrods” in the intake tract 
with an overhead cam engine, you 
can improve volumetric efficiency, 
Millerick says. The company also 
revised piston rings and combustion 
chambers to minimize the creation 
of pollution, he says. 

The bottom line cost to con- 
sumers of this clean, green technol- 
ogy? Nada. Ford says the costs are 
small enough that they can be ab- 
sorbed by making other parts of the 
trucks less expensively. The EPA es- 
timates the average cost will be $75 
per vehicle for manufacturers to 
meet LEV standards.—Dan Carney 
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the Bose” Wave" radio gives you 


Why you should pay $349 for this radio. 


Obviously, it better not be just another — 4 d 


radio. This one isn't. Quite simply, 


sound that's richer, more natural, 
more lifelike than you've ever heard 
from a radio. Many people think it 
actually sounds more like a stereo 
system. It's no exaggeration to say you 


have to hear it to believe it. 


Finally, Bose sound 
from a small radio. 


The Wave radio is from Bose, one of 
the world's leading makers of audio 
equipment. A few years ago, we under- 
took the task of getting Bose quality 
sound from a small radio. To do it, 
we used our patented acoustic wave- 
guide speaker technology. Just as a 
flute strengthens a breath of air to fill 
an entire concert hall, the waveguide 
produces room-filling sound from a 
small enclosure. 

Touch a button and hear your 
favorite music come alive in rich, life- 
like stereo sound — sound that 
lets you hear every note 
the way it's meant to 
be heard. Which 


is why it’s 


well worth $349. No matter what 
kind of music you enjoy, the Wave 
radio will truly increase your listen- 
ing pleasure. Consider that Popular 
Science honored the Wave radio 
with a “Best of What’s New” award. 
Business Week named it a “Best New 
Product of 1994? And it measures 
just 44"H x 14” W x 8%”D, so it's 
small enough to fit almost anywhere. 
You can listen in your bedroom, living 
room, kitchen, or any room. And 
with your choice of graphite gray or 
imperial white, the Wave radio not 


only fits any room, it fits any decor. 


Great sound made easy. 


In addition to great sound, we built in 


an array of 


easy-to-use 
features no 
other radio 


gives you. 


the room with 

the credit card-sized 
remote control. Preset 

| your favorite six AM and six 
FM stations and switch between 


them at the touch of a button. Bring 


great sound to your favorite recordings 


by connecting the Wave radio to your 


CD or cassette player. Or connect your 
TV or VCR to make your favorite 


programs and movies come alive. 


Call now and make 
six interest-free payments. 


We don't expect you to take our word 
for how good the Wave radio sounds. 
You really have to hear it to believe 
it. The Wave radio is available directly 
from Bose. So call 1-800-681-BOSE, 
ext. R7477, to learn more about our 
in-home trial and satisfaction guarantee. 
When you call, ask about our six- 
month installment payment plan. Or, 
if you prefer, return the coupon below. 
You've had a lot of radios — small 
radios, portable radios. It's time you 
owned the best-sounding radio — the 


Bose Wave radio. 


Order by 
June 30, 1998, 


for free shipping. 


Call 1-800-681-BOSE, 
ext. R7477. 


Please specify your color choice 
when ordering the Wave® radio: 
[1 Imperial White 0 Graphite Gray 


Mr/MrsJMs. 


Name (Please Print) 


Address 


Daytime Telephone _ 
| ) 


Evening Telephone 


Mail to: Bose® Corporation, Dept. CDD-R7477, 
The Mountain, Framingham, MA 01701-9168, 
or fax to 1-800-862-BOSE (1-800-862-2673). 
Ask about FedEx® delivery service. 


MUGE 


Better sound through research» 


©1998 Bose Corporation. Covered by patent rights issued and/or pending. Installment payment plan and free shipping offer not to be combined with any other offer. Installment payment plan 
available on credit card orders only. Price does not include applicable sales tax. Price and/or payment plan subject to change without notice. FedEx service marks used by permission, 


Return of the Bug 


A 150-HORSEPOWER turbocharged 
Volkswagen Beetle? The optional 
engine is only one of the changes 
that makes VW’s Renaissance bug 
a modern car in a nostalgic body. 
The familiar rounded shape of 
the original Beetle was conceived 
in the 1930s, when the bug’s curves 
at least looked aerodynamic. The 
original Beetle still is built in Pueblo, 
Mexico, alongside the New Beetle, 
in the plant where VW produces 
most of its cars headed for the U.S. 
The original sells in Mexico for the 
equivalent of $7,000, but doesn’t meet 
U.S. crash or emission standards. 
The new interpretation captures 
the buggy appeal of its predecessor, 
but the shape now drapes a modern 
front-drive, water-cooled Golf chas- 
sis. This New Beetle is larger in all 
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dimensions than the original, but | 


lacks the interior room of the Golf. 
The standard engine is a 115-hp 2.0- 
liter four-cylinder engine, and a di- 
rect-injection 90-hp turbodiesel is 
optional. The 150-hp high-output 
turbo will be offered later in the year. 
Suspension is independent front, 
torsion beam rear. Four-wheel disc 
brakes are standard, ABS optional. 
The styling elements capture the 
visual theme of the original, along 
with some of its drawbacks. Trunk 


The Beetle is no longer homely; stylish curves hide a front-drive chassis adapted from the Golf. 


space is limited, and the interior is 
crowded in the rear where the body 
panels curve inward. Oddly, the 
new, sloping windshield restricts 
forward visibility more than the flat- 
glass of its predecessor. 

VW expects a new generation 
will discover the Beetle and be will- 
ing to pay for it. With a $15,200 
base price tag, the new bug is the 
most expensive small sedan in the 
United States today.—D.M. 
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The M Files 


M STANDS FOR MOTORSPORT in the BMW alphabet, but what 
it really means is more: more grip, more agility, and, most 
of all, more power. 

The two latest cases in point are the M3 convertible, a 
drop-top version of the M3 coupe, and the M roadster, the 
hottest edition yet of the sassy Z3 sports car. Both cars were 
developed at the company's racing shops in Germany. The 
roadster is the first M model ever to be assembled outside of 
Germany, in BMW's plant in Spartanburg, South Carolina. 

The result is a big injection of vitamin M in a relatively 
lightweight (3,084 pounds, about 300 pounds heavier than 
the basic Z3) roadster. 

With 240 horsepower and 236 foot-pounds of torque, 


‘es 


the M roadster's 3.1-liter dohc 24-valve straight 6, the same 
engine used in the M3, generates vivid acceleration. BMW 
claims a 0-to-60 time of 5.5 seconds. Just as important, the 
M motor produces superb midrange response. 

But even though it's substantially quicker than the 191- 
hp Z3 2.8, the M edition lacks the nervous behavior of its 
less powerful brother. The M roadster can be slammed into 
turns with much more abandon, and doesn't mind liberties like 
a bit of brake application after the driver has already turned 
the wheel, a technique known as trail-braking. 

Why is this? BMW has actually softened the rear spring 
rates and shock damping in the hot rod roadster. The small 
increase in compliance, plus the increased tire contact 
patch, keep the rear end planted in hard cornering, and 
make recovery easier when the tail does begin to step out. 
The convertible starts at $45,900; the roadster, at 
$42,200. They represent an exceptional level of sporting 

refinement, and the roadster offers a dramatic per- 
| formance edge over its Teutonic rivals, the Mer- 
cedes-Benz SLK and Porsche Boxster, for about 
the same money.—Tony Swan 
Fat tires are among the exterior cues that signal 


this is an M roadster, but the real changes are 
under the hood and in the suspension tuning. 
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Digital TV Preview 


THERE WILL BE plenty of variety in 
models—and in quality—when the 

first digital TV (DTV) sets go on sale 
this fall. Big-screen and small, direct- 
view tubes and projection sets, even 
flat plasma displays were among the 


Digital TV will come in 
standard and wide-screen 
versions with different 
resolution levels. Set-top 
boxes will let you see 
DTV on existing sets. 


selection of prototype DT Vs demon- 
strated by more than a dozen manu- 
facturers at previews so far this year. 
Most of the sets at January’s 
Consumer Electronics Show in Las 
Vegas, for instance, displayed pro- 
grams in the high-definition (HD) 
mode of 1,080 interlaced vertical 
lines. The resolution of others— 
mostly direct-view-tube models— 
was limited to the standard-definition 
(SD) digital format of 480 non-inter- 
laced (or progressively scanned) 
lines, similar to that of PC monitors. 
The majority of the prototypes 
had the wide-screen proportion that’s 
standard for DTV and one-third wider 
than today’s sets. But some manu- 
facturers showed conventionally 
scaled displays meant to perform 
double duty as PC monitors and TV 
receivers. These were connected to 
a set-top box that converts the digi- 
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tal broadcast to a signal the screen 
can display, usually with video qual- 
ity equivalent to a PC monitor's 
VGA or SVGA resolution. Although 
the resolution of this “SD” picture 
isn't much different from that of 
today's analog TV, the digital technol- 
ogy eliminates the ghosts, color- 
smearing, dot-crawl, and other 
artifacts sometimes seen today. 

In size, the DI'Vs demonstrating 
HD displays range from wide-screen 
30-inch direct-view sets to 55- through 
73-inch rear projectors to even larger 
pictures screened by front-projection 
systems. The largest SD picture was 
seen on Mitsubishi's wide-screen 46- 
inch DiamondPanel flat plasma mon- 
itor—just 4 inches thick. Unlike di- 
rect-view and projection tubes, plasma 

panels aren't 
yet capable of 
HD resolution. 
Pricing remains 
speculative, 
with estimates 


ranging between $5,000 and $10,000 
for large-projection models. Direct- 
view TVs with 34- and 38-inch screens 
may have a $3,000 price tag two 
years after introduction, says RCA. 
Prices for set-top converter boxes are 
unknown but are expected to be 
more moderate.—Stephen A. Booth 


JEWSFRONTS 


MiniDisc Revival 


AN EFFORT BY audio companies to 
raise the level of awareness among 
consumers regarding the four-year- 
old MiniDisc format is yielding 
some interesting product configu- 
rations, Chief among them are com- 
ponent-sized machines that 
combine both a CD player and a 
MiniDisc recorder. 

MiniDiscs are 2.5-inch optical 
discs that, for example, allow you 
to digitally record a CD. The result- 
ing sound quality, while better than 
that of tape, 1s generally consid- 
ered to be not quite as high as 
what a CD produces. 

A good example of the MD com- 
ponents now available is JVC's XU- 
301BK, listing for $660, which 
incorporates a three-CD changer 
and an MD recorder so you can ran- 
domly record songs from any disc. 
Another variation comes from Aiwa: 
The CSD-MD5 is a $525 CD/MD table- 
top model that resembles a com- 
puter keyboard in size and shape. 
New personal stereo and car MD 
models are also becoming available. 
In most cases, MD is being offered 
as an extra feature and not as a 
stand-alone product. The biggest 
investment in MD, though, is from 
Sony, which plans to introduce 10 
new products featuring MD this year. 

Recent sales surges in Europe 
and Japan have convinced Sony 
that MD has a future in the United 
States. Analysts comment, however, 
that CD prices in Europe and Japan 
are distinctly higher than in the 
United States—this, they believe, 
is why MDs are finding a niche in 
these countries. And, unlike CDs, 
there are no prerecorded MD titles 
available, they note. MD currently 
accounts for less than 1 percent 
market penetration, although Sony 
believes it will reach 5 percent by 
the end of the decade.—F. V. 
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The products represent distinctly 

different takes on how to success- 

fully achieve portability. 
samsung's P-Theater is small 

enough to fit in your hand, 

but that's partly because 

the unit contains no 

screen: You have to connect 

the player to an external dis- 

play. Samsung is developing 

a video headset for on-the-go 

viewing, but neither Samsung 

product will be available until later 

this year at the earliest, according 

to the company. 

Panasonic, meanwhile, will in- 
clude a 5.8-inch LCD with its DVD- 
L10 portable DVD player. The screen 
will accommodate both standard 4:3 
and wide-screen 16:9 viewing at the 
touch of a button. Rechargeable 
nickel-metal-hydride batteries power 
the unit for as long as 2 hours, ac- 


VIDEO 


Shrinking DVD Players 


TWO NEW miniature DVD players 
demonstrate that DVD won't be 
limited to stereo-sized components. 


p" . Panasonic's 
LO | portable DVD 
player uses an 
LCD and runs 
for 2 hours on 

nickel-metal-hy- 
dride batteries. 


ED Tm. 


Contacts 
Calendar 

To-Do List 
Memos 
Home/World Time 
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ted Access. 


For more information, call toll-free 1-888-REX-6400 


No display is 
included in Sam- 
sung's version of a 

DVD portable player, but 
video glasses will be available. 


cording to Panasonic. Available 

this spring for approximately $1,300, 
the DVD-L10 employs Virtual Dolby 
surround sound circuitry that simu- 
lates a five-speaker home theater 
setup. A separate Dolby Digital de- 
coder is required, however, if you 
want to use the portable DVD 
player as the centerpiece of a true 
home theater configuration.—F. V. 


Never be without 
your PC organizer 
information. 


Now, a credit-card-size way to carry your 
organizer information. REX gives you 
access to up to 3,000 entries with the press 
of just a few keys. Simply enter data on your 
PC, download through a PC-Card slot or 
with the REX Serial Docking Station — then 
qo! REX comes with its own easy-to-use PC 
organizer software. This program also 
imports data from most popular organizers, 
including: Sidekick 98, Lotus Ürganizer 97, 
Microsoft Schedule» 7.0 and Outlook 97, 
and Symantec ACT! 3.0.* REX gives you 
unlimited access to the information you 
need most — Starting at $149. 


“Some import limitations may apply. 


or visit our website at: www.franklin.com/rex 
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BROADCASTING 


HDTV from Space 


WHEN HIGH-definition (HD) digital 
broadcasts begin this fall, they'll be 
viewable all over the United States— 
not merely in 10 metropolitan areas 
as originally expected. The wider 
scope comes courtesy of the Direc- 
TV satellite service, which plans to 
beam two channels of HD program- 
ming to subscribers on its Digital 
Satellite System (DSS). 

Forthcoming HDTV sets from 
Hitachi and Thomson (GE, ProScan, 
and RCA brands) will have tuners to 
receive the HD-DSS feed as well as 
over-the-air digital broadcasts. The 
latter will be transmitted to viewers 
by one to three stations each in 10 
different cities. 

The service will allocate two satel- 
lite channels to transmit wide-screen 
HD programs with 1,080 interlaced 
vertical scanning lines, the greatest 
resolution available today. In compari- 
son, current analog TV stations de- 
liver about 540 interlaced lines. 

In a demonstration, DirecTV and 
Thomson used a standard 18-inch 
DSS dish to receive a live feed of 
HD-DSS clips from the Super Bowl 
and from the movie The Fifth Ele- 
ment. The quality of the video and 
the Dolby Digital surround sound 
was excellent. DirecTV will offer a 
variety of movies, sports, and special 
events. HD programming would be 
sold to subscribers primarily on a 
pay-per-view basis. 

Current DSS subscribers won't 
be able to view the HD-DSS channels 
with their existing receivers. New 
DSS receivers with HD decoders 
will cost about $700. Competing 
satellite TV systems seem likely to 
offer HD programming as well. 

Current D-VHS decks designed 
for the DSS and EchoStar systems 
will also record satellite HD signals. 
D-VHS recorders aren't yet capable 
of taping terrestrial digital TV, but 
work is under way.—S.A.B. 
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Expand your universe with the. 
revolutionary Meade ETX” Telescope 


_ Observe land, sea or sky in stunning 
"1. high-resolution detail with the 

2 X. largest-selling modern 
telescope in 


the world. 
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Use the Meade ETX to explore 

hidden corners of the universe 

E M) you never thought youd see. 

As Sky e Telescope. reported, 

“The Cassini Diviston in Saturns 

rings popped into view... terres- 

trial views were tack-sbarp...I 

could see every wisp of velvet on the 

antlers of a deer 50 feet away...the ETX 

jis} an ideal all-purpose telescope for anyone wanting to inspect eagles at 100 

yards or stars at 100 light-years...a compact, portable telescope with first-class 
optics." The Meade ETX: there's no other telescope like it in the world. 


See it now at any of over 1000 Meade dealer locations in the U.S.A. and 
S TT THE NATURE COMPANY 


Call The Nature Company ar 1-800-367-6178 for the store nearest you. Call Meade Instruments 
at 1-800-866-6902 for a free copy of Meade Bulletin ETX 126 or for other dealer locations; or 
write or fax to Meade Instruments Corp., 6001 Oak Canyon, Irvine, CA 92620, FAX: (714) 
451-1460. www.meade.com ETX Telescope: $595; shown with optional camera adapter. Other 
premium-quality Meade telescopes from $100 complete. 


REGULAR FEATURES 


Links 

Popular Science's recommendations on the best 
science, automotive, home technology, computer, 
and electronics sites. 


PopSci Digest | An ; 
Web-exclusive news stories, hands-on reviews, AOL Keyword: popsci 
events, and exhibits. 
WWW.popsci.com 
Advanced Site Search 
Looking for an article you saw online? Want to find 
out when an article ran in POPULAR SCIENCE? 
Our advanced site search enables you to search 
our entire web site, including archived materials, 
or 1992-1997 indexes to POPULAR SCIENCE magazine. 
WWW.popsci.com/sitesearch 


Subscription Information 

It's now easier than ever to renew your subscription, buy 
a gift subscription, or take care of an address change. 
www.popsci.com/subscribe 


THE DIFFERENCE BETWEEN 


EVERYBODY ELSE. 


1) Tool-Free Deck Leveling that 
takes less than 60 seconds 
instead of thirty minutes to an 
hour. 


2) Easy-To-Turn Dual 
Independent Steering 
reduces steering — 
effortand 
increases — 
maneuverability 

and handling. 


3) Step- Thru 
Design and 
increased 
legroom for a 
comfortable end 
to stepping over 
high center 
consoles. 


4) Solid Steel Rail Frame for 
strength and stability, until 
now only found on tractors 
costing much more. 
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A lot has happened in lawn tractor design in the past few years. Most of it 
at Murray. Because instead of building a lawn tractor from the mower up like 
everyone else, we decided to design one from the driver down. The result is a 
whole new way of thinking we call WideBody Engineering. Thinking that gives 
as much consideration to the arms, legs, lower back, seat and patience of the 
person whos going to operate our tractor, as we do to how well the darned 
thing cuts grass. Which is why only WideBody lawn tractors now come with 
the overwhelming slew of user-friendly features you see here. 

If you've ever owned a lawn tractor, forget everything you know. If you've 
never owned a lawn tractor, then you re in the enviable position of skipping a 
lot of costly, painful steps in the lawn tractor evolutionary chain. Because for 


price, comfort and performance, there's the Murray WideBody and nobody else. 


WE DID IT BY DESIGNING ONE FROM THE DRIVER DOWN. 


5) Range of Horsepower and. 
Cutting Widths available. All 
models are fully equipped with 
mulch kits installed, bagging 
kits are optional. 


6) PedalTouch™ 
AutomaticDrive" 
Transmission for 
control of both 
forward and — 
reverse speeds 
without shifting 
or clutching, 


7) Easy-To-Reach | 

Controls located 

out of kneecap 
range — [: 

for increased - 

legroom. 


8) Lumbar Support Seat 
with Fingertip Adjustment. 


9) Murray Select is 
available exclusively at 
Home Depot. — 


ENGINEERING 


[^y 
FOR FREE PRODUCT INFORMATION, 
CALL 1-800-226-4392. 


OR VISIT OUE WEB SITE: 
WWW.MUHHRAYINC.COM. 


MURRAY 


SELEUT 


MARE OB ERHOLTZ 
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HEATING 


Hot Feet 


RADIANT.HEAT FLOORING—heat- 
ing a home by running warm water 
through plastic tubing embedded in 
a concrete subfloor—is designed to 
be quieter and more energy efficient 
than forced-air heating. The warmed 
concrete provides thermal mass, dis- 
tributing heat slowly to keep the 
room temperature relatively stable. 
However, that same feature prevents 
the system from responding to a 
thermostat change in less than sev- 
eral hours, and a leak in the tubing 
means an expensive, time-consum- 
ing, and messy repair. 

Now PFG Industries in Vashon, 
Washington, has developed a prod- 
uct that incorporates these benefits 
but not the hassles. Instead of con- 
crete, the EasyFloor system gains 
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thermal mass from a thin *bio- 
coverstone," a tile made of sand, 
clay, and stone held together with 
a polymer material. Beneath the 
coverstone, the tubing rests on 
plastic interlocking blocks. For 
better heat transfer, strips of gal- 
vanized metal can be placed be- 
tween the tubing and coverstone. 
As a result, says PFG Vice Presi- 
dent William Gretch, the flooring 
responds to thermostat changes in 
about 30 minutes. If repairs are 
needed, just a few coverstone tiles 
can be lifted to access the tubing. 
The EasyFloor system comes 
in 2/4- and 1'/z-inch-thick versions. 
The former is more energy efficient, 
but the latter is easier to incorpo- 
rate into retrofit construction. (The 
system installs over the existing 
floor, so the thinner version doesn't 
reduce ceiling height as much.) Both 
systems cost $4 per square foot, not 
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The Invisible Home 


WHEN MICHAEL Jantzen envi- 
sions the home of the future, he 
sees, well, nothing. The experi- 
mental artist and designer, of El 
Segundo, California, has de- 
signed a 2,000-square-foot con- 
cept featuring what he calls 
"invisible architecture." A series 
of flat-panel gas-plasma moni- 
tors making up the exterior fa- 
cade display real-time video of 
the adjacent environment, mak- 
ing the home invisible from the 
front. Jantzen conceived the 
home, to be located off the Pa- 
cific Coast Highway in Malibu, 
California, to show the role technol- 
ogy could play in future home con- 
struction. The technologies featured 
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The backyard as seen from the front yard. 


in the concept exist, but Jantzen 
says the home would currently cost 
millions to produce.—Lisa Orkin 
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With EasyFloor radiant-heat flooring, tubing in 
plastic blocks eliminates the need for concrete. 


including installation—comparable 
with a concrete system. 

The company is now experiment- 
ing with even thinner versions, and 
it's looking at ways to use the sys- 
tem to cool houses in the summer 
as well.—Judith Anne Gunther 
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Micro Microwave Dryer 


THE MICROWAVE clothes dryer, pro- 
mising 10-minute loads and no wear 
and tear on fabrics, intrigued many 
when the concept was introduced 
(“Best of What's New,” Dec. ’94]. The 
machines were due in showrooms 
by now, but retail pricing of around 
$1,000 has scared off manufacturers. 
Now the Electric Power Research 
Institute in Palo Alto, California, is 
working on a miniature version, de- 
signed for small loads and delicate 
fabrics. EPRI’s John Kesselring says 
that, like the microwave oven, the 
$150 dryer is meant to supplement, 
not replace, its larger counterpart. 
However, EPRI hopes that after 
consumers see the benefits of the 
countertop version, they'll demand 
the larger model.—Charles Wardell 
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Can | add a mulching blade to my old 
lawn mower and recycle the cuttings? 
Retrofit mulching blades are available 
for most mowers, and may give you 
good results. New mowers have taller 
decks, specially designed blades and 
extra horsepower for optimum cutting 
and mulching performance. 


We had several trees blow Gown in a 
recent storm. Can they be replanted? 

If you get to it quickly, even a mature tree 
can be saved by digging out the crater 
and tipping it back into place. Carefully 
repack the roots, and stake the tree to 
support it until the roots grow in. 


Hainwater pools around my downspouts 
are drowning my lawn. How do. fix this? 
Short, fold-down extensions for your 
downspouts are often all you need to 
divert water away from the affected areas. 
If this isn't enough, attach 4-in. corrugated 
plastic drain pipe to the downspouts and 
run the pipes underground to a low point 
where the water can drain away. 


HOME TECHNOLOG 


HOMEBUILDING | 


The Internet Builder 


A VISITOR TO Boeing's aircraft plant 
in Seattle wouldn't typically take 
away lessons on homebuilding. Un- 
less he's Roger Rasbach, head of 
the Rasbach Design Group. "I was 
impressed that Boeing didn't build 
planes, they assembled them," ex- 
plains the veteran Houston home 
designer. "This is precisely what's 
missing in housing." 

Rasbach now hopes to propel 
what he calls "America's most back- 
ward industry," homebuilding, into 
the millennium—both in terms of 
how homes are built and how con- 
sumers shop for them. 

With Rasbach's component con- 
struction process, homes are de- 
signed via computer, then each wall 
and roof panel—both made of a 
layer of energy-efficient polystyrene 
sandwiched between two layers of a 
recycled, fiber-reinforced board—is 
custom-made in an automated fac- 
tory. The computer fine-tunes panel 
dimensions around whatever fix- 
tures, doors, and cabinets the home- 
owner wants, and the house 1s then 
shipped as a complete package. 

The panels are mated using a 
crimped joint that Rasbach says 
was designed by Mercedes-Benz. 
“The finished structure resembles 
the unitized frame of an auto- 
mobile,” he says. 

Potential buyers can shop 
for Rasbach’s homes at the 
company's Web site (www.provi 
denthomes.com), which had 
been set to go online in mid- 
March. The site includes sam- | 
ple designs and a menu of g 
options like an extra bedroom 
or bigger garage. The consumer 
simply makes selections, then 
uploads them to Rasbach's 
company. Next, a price quote— 
along with a list of qualified 
builders in the customer's 


Exterior 
siding 


area who can assemble the home, 
hire the necessary subcontractors, 
and add the exterior finish—is e- 
mailed or faxed back to the would- 
be buyer. 

Rasbach's homes range in size 
from 900 to 3,000 square feet, and 
they cost between $30,000 and 
$175,000, including assembly. Re- 
cently, the company started produc- 
ing the wall and roof panels at a 
plant in Texas, and will have its first 
home assembled in New Harmony, 
Indiana, in early June. 

Rasbach's hoping to start a 
trend. "We want to be the grain of 
sand in the oyster," he says. "We 
want to do a few projects that show 
the light to an industry that has 
been rather dark." —C. W. 


A component design process utilizes 


structural insulated panels made of 
a layer of polystyrene sandwiched 
between two fiber-reinforced boards. 


Fiber-reinforced 4 
board 
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Whether you’re trying to revive a patch of brown grass 
or grow some yellow squash, your local Ace dealer 
has all the advice and products you need to 
get started from the ground up. 

Including Ace Brand lawn and garden supplies 


with a complete satisfaction guarantee. 


Ace is the Place on the Net @ www.acehardware.com 
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Aboard his higi 
trimaran, Stephen Shidler races 


to circle the globe in record times 


PHOTOGRAPHED BY JOHN B. CARNETT 
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THE BOW of the Revolu- 

tion slices skyward through 
a foaming 
ocean swell be- 


fore pitching over the crest 


of the wave. Emerging from 


a cloud of spray, the bow 
lands in the trough of the 
wave before beginning to 
climb again. Below deck, 
the boat’s sudden drop 
tosses unsecured gear 
chaotically into the air. 


At the helm of the 60-foot trimaran 
in the waters near San Francisco, 
Stephen Shidler is busy making 
notes. For Shidler, this is a shakedown 


run before he heads south toward 
the Panama Canal and—eventually— 
Miami, where he plans to launch an 
all-out effort to drive his craft around 
the world in less time than any previ- 
ous globe-circling vessel. 

We'd begun this run a few hours 
earlier, leaving from a marina near 
the mouth of the Sacramento River. 
In calm water, the Revolution’s fine 
bow tends to cause the boat's narrow 
hull to hunt back and forth slightly, 
not unlike a subway car rocking on its 


Stephen Shidler believes details will make 
the difference between success and failure 
in his around-the-world record attempt. 
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Fuel tanks 


—— 


tracks, an effect enhanced by the boat’s 
long, narrow, arch-topped interior. At 
the time of this shakedown run, the 
engine is not yet insulated, and fills 
the bare white tube with sound. We 
run across San Francisco Bay before 
heading out to the Potato Patch, a 6- 
fathom shoal where the long swells of } 
the Pacific steepen and break as they Á 
approach. We begin to get a taste of 
the open ocean. 

Plowing into the steep waves, the 
bow lifts easily, then plunges. Spray 
blurs the windshield, still missing its 
electric wiper, and visibility is poor. 
Despite the tumult, the hull finds it- 


The hydraulically adjustable 
Flexibl | floats both stabilize the 
OXIDÉ center hull and control 
sleeve \ its angle relative to the 
| water flow—critical to 
minimizing drag as the 
fuel load changes. The 
trim is constantly ad- 
|  justed to maintain mini- 
/ mum resistance. 


self in harmony with the waves and with the manual toilet seat in the . 
rides easily—more easily than those override to the bow flops open and 

of us hanging on inside. The high- autopilot, relying awk- = shut, indicating that it 

tech navigation station still is not in wardly on a wheel alongside — will be of no use in that lo- 

place, nor is its chair, which will even- the pilot’s seat. cation at sea. It goes on the list. 

tually be installed at the point of least The loose gear below deck is dis- The Revolution was designed 

hull motion. Most of the electronic concerting to Shidler, a stickler for specifically to operate at high speed 

gear is also missing, and Shidler steers planning and detail. Meanwhile, the in the open ocean. Its onboard navi- 
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The navigation station includes VHF, sin- 
gle-sideband, and satellite communications 
systems. Position is monitored via GPS and 
radar. Navigation and electronic charting 
are done on a waterproof 12-volt laptop 
computer. Weather is monitored separately 
with a fax and satellite downlink. 


. | The submerged hy- 

- | drofoils at the end 

. | of the floats help re- 
| duce pitching and 
rolling, as well as 
keep the propeller 
in the water. 


me 
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Stabilizing float 


gational and weather-monitoring 
equipment is to be state-of-the-art. 
Then there are the shirts. “We have 
these really great crew shirts,” Shidler 
says. He’s bringing along a stockpile 
as gifts for anyone who offers help 
along the way. The commemorative 
shirts are not an inconsequential de- 
tail. Time lost refueling and dealing 
with recalcitrant customs officials is 
just that: time lost. 

These days, neither war nor com- 
merce forces ships to circumnavigate 
the globe—one reason why only three 
vessels of any type have beaten the 
challenge set for Phileas Fogg in Jules 
Verne’s 1873 novel Around the World in 
80 Days. The three vessels to attempt 
that goal were all sailboats vying for 
the trophy bearing the author's name. 
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The record holder: Sport-Elec, which 
sailed around the world via Cape Horn 
in 71 days in 1997. This feat demon- 
strated the ability of modern high-per- 
formance sailboats to maintain high 
speeds in the open ocean. The success 
of these wind-driven efforts also un- 
derscores a major problem facing a 
powerboat trying to make the same 
trip: the restrictions imposed by the 
necessity to carry fuel. 

To date, the fastest boat under 
power to make the around-the-world 
voyage is the nuclear submarine U.S.S. 
Triton, which on a 1960 diplomatic 
cruise completed the journey infor- 
mally in 83 days of island-hopping 
and submerged running. 

Like the Triton, Shidler’s craft is 
not making a direct challenge to the 
Verne trophy record for sailboats. He 
expects to be the first to set an 
around-the-world powerboat record 
sanctioned by the American Power 


Boat Association, the most prominent 
sanctioning body for powerboat speed 
records. Technically, any successful 
circumnavigation will put Shidler in 
the record books, because his is in 
fact the first association-sanctioned 
effort. But his personal desire is to 
beat both Triton’s and the sailboats’ 
records, Plus, he’s driven by another 
personal goal: to perform the feat 
with maximum efficiency, generating 
the necessary speed with minimum 
fuel and cost. 

“It’s an efficiency and endurance 
challenge,” says Shidler, who for most 
of his life has been driven by both a 
love of the sea and an obsession with 
navigating it in the most efficient way 
possible. His interest in the sea and 
sailing were kindled at the age of 7, 
when, growing up in Hawaii, he 
began saving his money to help buy 
the family’s sunfish, a kind of surf- 
board with a sail. Shidler bought his 
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own first small sailboat while in col- 
lege, using it to cruise the South Pa- 
cific. Today, he operates a company 
that specializes in renovating old prop- 
erties in San Francisco, which affords 
him time to “mess about in boats.” 
It’s a pursuit that attracts kindred 


The Trip That Dreams 
Are Made Of 


THE ROUTE AROUND the world 
traverses two major canals and 
island-hops across both the 
Atlantic and the Pacific Oceans, 
with fuel stops deducted from 
the total time. 


in 1989. He ultimately covered 15,000 
miles in the South Pacific aboard this 
craft on a voyage that took him from 
San Francisco across the Pacific Ocean 
to Sydney, Australia, and—eventually— 
up the Sepik River in Papua, New 
Guinea. It was a journey that proved 
his ideas about a high-efficiency design 
for long-range powerboats, and the po- 
tential reliability and efficiency of small 
diesel engines. Like the Revolution, the 


Endeavor was a trimaran (it had three Xe Su 


9 


out of the water (or plane) to reduce 
drag. Weight, including that of the 
fuel supply, limits the ability of a hull 
to rise on a plane; hence, long-range 
powerboats are rarely designed with 
planing hulls. 

Displacement hulls require relatively 
low power until they reach a theoreti- 
cal limit called hull speed. At that 
point, the power required for additional 
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velocity increases exponentially. 
The calculated hull speed is a func- 
tion of the waterline length. 


. - Suez Canal 
Azores 


JE ALEX REARDON 


e 


Honolulu 


Miami ... Bermuda 
Stat Bahamas 


Djibouti * 


aS Lanka 


Multi-hull sailboats cheat 
the limitations on dis- 
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spirits. His crew on the around-the- 
world effort includes British author 
and boating record-holder Dag Pike; 
Michael Rogers, who normally finds 
work as an engineer maintaining a 
fleet of charter boats in San Francisco; 
and Jack Tinsley, a sailor and film- 
maker who interrupted a year-long 
sabbatical on a trimaran to join the trip. 
Shidler began racing light catamaran 
sailboats in the 1970s, after realizing 
they were more efficient and less ex- 
pensive than monohulls. After setting 
records in a 40-foot offshore catamaran, 
including a run from San Francisco to 
Hawaii, he attacked the problem of 
long-range voyages under power. 
Revolution is the second offshore 
power trimaran Shidler has designed 
and built specifically to set distance 
records. His first was the 40-foot, diesel 
outboard-powered Endeavor, launched 


parallel hulls), with the narrow central 
hull stabilized by outboard floats, or 
amas. The Endeavor trip also confirmed 
the efficiency of using adjustable hy- 
drofoils on the amas to keep the hull 
in trim and to curtail pitching the 
propellers out of the water. The hy- 
drofoils are small underwater “wings” 
that provide a stabilizing force. 
Shidler’s approach to the around- 
the-world challenge required some 
new ideas about offshore powerboats 
and forced him to stretch the bound- 
aries of the power/drag/displacement 
equations that limit the range or speed 
of any small boat. His solution: a kind 
of hybrid that owes as much to multi- 


hull sailboat design as it does to con- 


ventional high-speed powerboat design. 
The key for Shidler was breaking 

the traditional design limits on dis- 

placement hulls—those that don’t lift 


narrow, reduc- 
ing its resistance. 
Shidler pitched the 
around-the-world design 
problem to a consortium of 
naval architects, most of whom 
were known as sailboat, not 
powerboat, designers. The result of 
these consultations? The Revolution’s 
center hull is 60 feet long, with a 7- 
foot 8-inch beam at the deck, and is 
only 42 inches wide at the waterline— 
a knife blade slicing the water. Lateral 
stability is supplied by two 27-foot 
amas, which keep control rolling and 
keep the boat upright. Small hydro- 
foils at the ends of the amas give the 
Revolution some lift, but mainly pro- 
vide additional stability. 

Shidler’s hull requires a meager 
160 horsepower to maintain a speed 
of 24 knots. (The primary powerplant 
is a 225-hp Yanmar diesel engine.) 
That's not spectacular by hydroplane 
standards, but it's a speed that can be 
maintained for 3,000 nautical miles 
with the 1,000 gallons of diesel fuel 
aboard the boat. 

The boat's empty weight of 11,500 
pounds is extremely light for a craft 
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of its size. It’s achieved by making the 
hull from a combination of high- 
strength composites with a laminated 
balsa core. 

The high seas today are littered 
with debris, some as large as truck- 
size shipping containers. Designed to 
resist damage in collisions, the noses 


m , -— — em — 
"Ea. o nem. — 


of both the main hull and the amas 
are a combination of bulkheads, foam 
coring, and Kevlar-aramid-fiber sheath- 
ing. The amas are suspended on arch- 
shaped appendages alongside the main 
hull. They are hydraulically adjustable 
to alter trim and buoyancy. 
Ultimately, fine-tuning will make 
or break the effort. Even the three- 
blade propeller has been redesigned 
dozens of times for maximum effi- 
ciency. The bow, a hydrodynamic de- 
vice meant to reduce drag, is formed 
into an underwater bulb at the water 
line. The appendage gives the hulla 
porpoise-like profile, which Shidler has 
enhanced by painting an eye and dor- 
sal fin on one side of the bow. Not 
satisfied with that effect alone, Shidler 
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gave the opposite side of the hull a 
more rakish shark’s grin and fin. 

The route Shidler has planned for 
his around-the-world journey roughly 
follows the equator, where weather 
conditions are likely to be the mildest 
and the seas the calmest. Much of 
the planned route snakes through the 


i 


doldrums, the latitudes where sailing 
ships are becalmed. Modern weather 
faxes and satellite weather observations 
limit the probability of encountering 
a serious storm, which, in any case, 
the Revolution should be able to out- 
pace given its 24-knot top speed. 

Storms on the route would slow 
the trip, however, and each individual 
leg of the 26,000-mile route will stretch 
the fuel supply. Fuel limitations and 
geography dictate a series of relatively 
brief runs, accompanied by short pit 
stops at ports along the way. 

Shidler’s plan is to leave in mid- 
February from Miami and head back 
through the Panama Canal. The canal 
locks are a potential stumbling block— 
boats passing through are at the mercy 


of lock crews that may not be as sen- 
sitive to the ticking of the clock. Emerg- 
ing from the canal, the Revolution 
has scheduled ports of call that read 
like a list of spice-island fantasies. It 
heads to Puerto Vallarta, Mexico, and 
then Hawaii. From Hawaii, next stop 
is the South Pacific— Kiribati, then 
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Tarawa, which is near Guam, and 
Palau in Micronesia. From there, Sin- 
gapore, Sri Lanka, Djibouti, the Suez 
Canal, Gibraltar, and the Azores, be- 
fore finally returning to Miami. 

If he and his crew are successful, 
Shidler expects his official American 
Power Boat Association-sanctioned 
record to be relatively short-lived. 
Several other efforts to run around 
the world are in the planning stages, 
including a "fast ferry"—a high-pow- 
ered, long-range challenger likely to 
exceed Shidler's anticipated average 
speed. "There's about $42 million 
chasing us," Shidler grins, secure in 
the knowledge that satisfaction isn't 
just in being fastest, it's also in mak- 
ing the trip look easy. > 
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IT’S NO SECRET THAT the World Wide Web is a rapidly 
swelling ocean of information. But most of us can tap into 
that ocean with only the narrowest of funnels: an ordinary 
analog telephone line and 
PC modem. This trickle of 
information only gets slower 
as Web pages get fancier, adding multimedia flair with 
video and audio clips. And so far, promises of faster Inter- 
net access have remained just that—promises. 

At long last, however, the World Wide wait may be over. 
High-speed Web access via cable television lines is now 
offered by all major cable companies. It’s available only to 
roughly 10 percent of cable customers right now, but cable 
Internet services are slated to become available in many 
more areas this year. There’s no mystery about this tech- 
nology’s allure: Cable services can whisk Web pages to you 
at a rate of millions, rather than thousands, of bits per 
second. That’s roughly 20 to 100 times faster than today’s 
best 56Kbps modems. 

Internet service via satellite—less speedy than cable 
but still up to eight times faster than 56K modems—is now 
also widely available, albeit from only one source, Hughes 


Chris O’Malley 


are arriving slowly, chipping 


aw 
dy at the World Wide Wait 


Networks Systems. Hughes' DirecPC service is available 
with or without satellite TV service, with the combination 
known as DirecDuo. Like cable Internet services, satel- 
lite service allows you to send and receive e-mail as well 
as browse the Web. More satellite services are expected 
from within the next year or two from multi-company 
partnerships such as Iridium and Teledesic. 

In the meantime, another appealing alternative called 
digital subscriber line, or DSL, 1s emerging. DSL promi- 
ses cable-like speeds by sending a stream of digital signals 
through regular phone lines. And unlike ISDN (inte- 
grated digital services network) service, DSL is expected 
to be competitivelv priced and relatively easy to set up. The 
catch? Both you and your phone company will need new 
DSL modems. But a recent agreement between phone 
and computer companies on how DSL should work could 
mean the service will be available in some areas later this 
year (see "The ABCs of DSL”). 

But cable and satellite services make for an interesting 
set of choices already: Do you put up a satellite dish and 
beam down the Internet now? Do you hitch your Web 
wagon to the cable TV company when it rolls into your 
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Global Internet 


Ca slaen Z : National 
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network 


Cable TV systems deliver 
the Internet to regional 
networks, feeding local 
units (head ends) 
cabled to your home. 


Head end | 


Regional network 


Cable modem 


neighborhood? Or endure the crawl of your 33.6K or 56K 
modem while waiting until DSL? 

I made the easy, if not ordinarily rational, choice: all 
of the above. I signed up for a new Internet service called 
PowerLink from my cable company, Adelphia. Almost si- 
multaneously, I had a DirecDuo system installed. And not 
yet ready to cut the phone cord, I kept my PC modem, too. 

On paper, this race is no contest. Adelphia is cagey 
about exactly how fast its PowerLink service operates, 
but promises speeds as much as 100 times faster than a 
28.8K modem, which translates to a maximum speed of 
nearly 3 million bits, or 3 megabits, per second (Mbps). 
By contrast, Hughes' DirecPC service delivers Web con- 
tent at 400,000bps, while a 56K modem and plain-old 
telephone service (POTS) peaks at 53,000bps. Indeed, 
the horse race does play out in this clear win, place, 
and show fashion. But not without 
a good many bends in the track. 

PowerLink is typical of other cable In- 
ternet services in some ways, and atypical 
in others. The $35 monthly fee—or $45 
if you're not one of its TV customers— 
Is average. So is the installation procedure. 
A contractor installs a new cable outlet, 
separate from the TV cable, and fits your 
PC with software and a cable modem. 
Ordinarily, this costs $100, but an intro- 
ductory offer halved that sum, and you 
don't pay for the modem or software. 

But I also needed another piece of 
hardware: a standard telephone modem. 
Many cable Internet services (including 
PowerLink in some areas) are two-way 
systems, supplying a wide "down- 
stream" channel for getting data- 
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DirecDuo receives TV and 
Internet data with a single dish. 
Web pages are routed to an operations 
center, then downloaded to your dish. 


stream" -hannel But PowerLink i 


afore, my — service is of no 
es to uploading large files, such as 
res of the kids to Grandpa's e-mail. 
1 for a PC modem connection also makes 
jnvenient to simply leave your Internet pipeline 
n all day, since it's tying up a phone line. That 
lways on" feature is a big perk for some of the more 
widely used cable Internet systems, such as Home 
and Road Runner. Adelphia says two-way service is 
coming to my area—eventually. 

How fast is the traffic coming at me? There's no way 
to gauge it precisely, but PowerLink paints Web pages 
across the screen at least four or five times faster than 
does a PC modem. POPULAR SCIENCE's home page 
(www.popsci.com) typically downloads completely in less 
than 5 seconds with PowerLink, for example, but can 
take 30 seconds with a phone modem. The difference is 
most dramatic with large files. A 1-megabyte file that 


might take more than 6 minutes to download with a regu- 


lar modem takes less than 10 seconds with a cable mo- 
dem. (See "How Fast Is Fast?") 

PowerLink's performance varies—it's very fast at times, 
and relatively poky at others— but there's no pattern to 
its pace (and no explanation from Adelphia). It has proven 
more reliable than you might expect of a cable company 
service. More than once, my cable TV was out but Power- 
Link continued working. Whether or not a growing base 
of customers makes the service any slower or less reliable 
remains to be seen. Cable networks, unlike phone net- 
works, force groups of customers to share a single pipeline 
to the Internet. So, when many of your neighbors sign on 
for cable Internet, that shared bandwidth could spell a 
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The ABCs of DSL 


ADD DSL TO THE alphabet soup of the information age. 
So-called digital subscriber line technology seems des- 
tined to be one of the mediums that will bring us a new 
era of faster, “always on” Internet service. But for now, 
there are more questions than answers about this new 
Web pipeline. The first one: What exactly is DSL? 
Essentially, DSL 1s the long-overdue digitizing of our 


telephone lines. Actually, most of the phone network has 


our homes 15 still analog, with our voice calls and data 
transmissions traveling as audio frequencies over thin 
strands of copper, or twisted-pair, wiring. Rather than 
converting digital data to and from these sound waves 
the way PC modems do, DSL service uses digital signal 
processing technology to send and receive data— 


streams of ones and zeros—over the same copper lines, 


Phone line 


Upstream data | 


Voice Band | 


A 


riding frequencies above the voice band normally occu- 
pied by phone, fax, and modem calls. Since DSL retains 
the normal voice band, 1t can share the same phone 
unes as phones and fax machines, even while keeping 
a digital link to the Internet open at all times. 

In the most common type of DSL technology, called 
Asymmetric DSL (ADSL), this new data band is split into 
two unequal channels. The "upstream" channel is rela- 
tively narrow, sending data (an outbound e-mail message, 
for example) at speeds ranging from 64,000 to 768,000 
Dits per second. The "downstream" channel is much wider, 
receiving data (a Web page, for example) at typical rates 
of 1.5 to 8 million bits per second. 

When you'll be able to qet DSL, and what it will cost, 
is not yet clear. You ll need a new DSL modem (techni- 
cally a digital transceiver), as will your phone company. 
Several firms that make DSL modems say they'll be ready, 
at $200 to $300 apiece, later this year. But whether the 
phone companies are ready to offer the service remains 
to be seen. There has also been no single standard for 
now DSL should work, raising the unsettling prospect of 
incompatible services and modems. But a recent agree- 
ment between Compaq, Intel, Microsoft, and several of 
the largest regional phone companies on a universal 
form of ADSL service should resolve those differences 


and pave the way for a common DSL standard.—C.0. 
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Connection Speed Download 10MB File* 


Analog Phone Line — 56Kbps 24 minutes 


ISDN Phone Line 128Kbps 10 minutes 
Satellite Link 400Kbps 3 minutes 

DSL Phone Line 1.5Mbps 50 seconds 
Cable TV Line 3Mbps 25 seconds 


“Approximate times. DSL and cable service are capable of higher speeds. 
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slowdown, a problem cable companies say they can counter 
with better cable modems. 

While it works quite differently than cable, Hughes’ 
DirecPC service is also a one-way street for Web access 
(sce “Satellite Net"). It, too, requires a regular phone mo- 
dem to make the upstream connection, and because your 
satellite dish is equipped only to receive signals, not send 

them, there's no prospect of two-way service. And, at 
either 200,000- or 400,000bps, depending on the ser- 
vice plan you choose, the downstream connection 
is not nearly as fast as cable. But it is a big step up 
from regular PC modems, and can make a boast 
that cable Internet services cannot: It's available 
anywhere in the continental United States. 

But DirecPC service is not an inexpensive proposi- 
tion: The combination Internet-and-TV DirecDuo sys- 
tem I tested costs $700 to $800 up front, which includes 
the 21-inch dish, the Turbo Internet card and software, 
and the DSS receiver for the TV. Installing the DirecDuo 
system will cost you another $100 or more, and only the 
bravest of do-it-yourselfers will want to tackle this job. In 
my case, it took two installers a day and a half to fish wire 
through walls and align the dish for optimum reception. 

The DirecPC service is rather pricey, too. A *moon 
surfer" plan for access only during evenings and weekends 
costs $20 a month for the 200,000bps access speed, or $40 
a month for 400,000bps. Around-the-clock access costs a 
whopping $130 per month. (And no, that does not include 
TV service.) And you'll need to add another $20 a month 
for an Internet service provider such as Earthlink, since 
DirecPC simply reroutes Web pages. 

But the DirecPC service proved quite reliable, even 
during some dish-rattling thunderstorms. And while its 
speed may not be in cable's league, it is two to four times 
faster than PC modems. Clearly, cable service is the bet- 
ter value of the two—where you can find it. 

There are still reasons to keep a PC modem handy. For 
the foreseeable future, you'll need one to dial up Amer- 
ica Online, for example, or access your office network 
from a PC at home (or a laptop in a hotel room), since 
typically you access those server computers directly, not 
via the Internet. But for cruising the waterways of the 
World Wide Web, the switch from rowboat to speedboat 
can't happen fast enough. J 
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Future supersonic 
transports will fly 
faster and meet noise 


and pollution rules. 


Faster Flights for Travelers 
With a 5,700-mile range, the High Speed Civil Transport : 


(HSCT) will bring supersonic travel to the Pacific—more | 
than halving flight times. 


| Fuel in the N ; 
— 


| . MSCT(hr) 
TOKYO-LAX 4.3 
TOKYO-HAWAH |  — 2.8 
SYDNEY-HAWAII | 3 


14 (nonstop) Ie" | Eme eating 


SYDNEY-LAX | | : 
\ Floor angle | ‘Six across 


changes along 
fuselage length 
m ri 


p 


4 , i 
"OF l] 
ELT 
pads lle 
"a Sw 
" 3 s 


APRIL 1998 eopular 


With synthetic vision, even fog or other bad weather can't 
ruin the view: Instead of windows, flat-panel displays pro- 
vide computer-generated images and other information. 
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calls the project’s progress extraordi- 
nary. "We're within a hair’s breadth of 
goals that were considered almost un- 
reachable,” he adds. 

Now NASA is planning the next 
stage of the project, including the de- 
sign, construction, and ground-test- 
ing of a prototype for the transport’s 
awesomely large engine and its noise- 
suppressing exhaust nozzle. This 
stage of the project could start next 
year, paving the way for the industry 
to launch a full-scale program in 2008 
or '09. The aircraft could enter ser- 
vice in 2015. 

There's a crucial difference be- 
tween this project and the U.S. ef- 
forts to build a supersonic transport, 
or SST, in the 1960s (see “Superson- 
ics: The Story So Far”): The U.S. gov- 
ernment is not going to build the 
airplane. Instead, today’s program 
aims to develop technology that 


makes the HSCT a less risky proposi- 
tion, so that industry can develop it 
with its own money and be reason- 
ably sure that there will be no major 
technical snags. 

As the project started, NASA and 
industry had reached a broad consen- 
sus on the limits of the airplane’s size 
and performance. A large payload 
means low costs, and 300 passengers 
are about as many as the airplane can 
accommodate before it grows too 
large to fit into airports. The range is 
a trans-Pacific 5,700 miles. The speed 
is dictated by heat. The HSCT, which 
is heated by air friction at high speed, 
has a system of heat exchangers that 
cools the cabin and dumps the heat 
into the fuel. Mach 2.4 is as fast as an 
airplane can go before conventional 
jet fuel gets too hot and must be re- 
placed by costly special blends. 

Early program research focused on 


two show-stopper issues. If the HSCT 
could not meet standard noise rules, 
or if its exhaust would damage the 
upper atmosphere, economics and 
performance would not matter: The 
airplane would not be built. 

The NASA team evaluated two ap- 
proaches to the noise problem. One 
was a variable-cycle engine, with valves 
that would divert the airflow around 
the compressor at subsonic speeds. 
The other was a turbojet with an ef- 
fective noise suppressor, which would 
mix the jet exhaust with outside air, 
reducing the final exhaust velocity. By 
that time, in 1994, small-scale suppres- 
sors were working well in tests. But 
variable-cycle engines still looked risky, 
with complex, hot, highly loaded mov- 
ing parts. NASA decided to take the 
suppressed-turbojet route. 

The HSCT will have an extraordi- 
nary, Winnebago-size noise suppres- 


THE ENGINE wu nave an 


EXTRAORDINARY, WINNEBAGO-SIZE 


NOISE SUPPRESSOR. 
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compressors 
use advanced 
aerodynamics 


Bigger and Quieter 


THE HIGH SPEED CIVIL Transport's engine is nearly 
three times as large as current military supersonic 
engines. Designed to last 60,000 hours in service, it 
uses a range of new materials. 


Low-noise 
exhaust systems 
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Low-Speed Mode 


For takeoffs and landings, chutes 
deploy into the engines exhaust 
stream, mixing air with jet exhaust. 


Mixing chutes 
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Air mixes 
with exhaust 


structure 


High-Speed Mode 


In flight, chutes rotate out and for- 
ward, out of the exhaust stream. Flaps 
also open for the exhaust stream. 


Fixed 
Large-area structure 


movable flaps 


Rectangular 
exhaust 
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sor. "We could hold our meetings in 
it,” says NASA's Joe Shaw, propulsion 
director for the airplane. For takeoff 
and landing, large ramps hinge and 
slide outward, extra inlets open above 
and below the engine nacelle, and 
mixer chutes rotate into the exhaust 
stream. The fast stream from the en- 
gine drags 700 pounds of outside air 


per second through the mixer chutes. 


The final exhaust is slower and qui- 
eter, but produces just as much 
thrust because of its greater mass. 

The other potential HSC T killer 
issue was the potential damage of a 
supersonic aircraft cruising through 
Earth's protective ozone layer. Burn- 
ing fuel in air creates oxides of nitro- 
gen (NOx), which break down ozone 
into oxygen. Supersonic aircraft en- 
gines run at high temperatures, in 
which NO, production is greatest. . 

NASA's solution to the problem 
was to devise two new combustor de- 
signs that eliminate NO,: One uses 
a two-stage burn, and the other burns 
the fuel very rapidly. Late this year, 
NASA will select the one that ap- 
pears easiest to build. 

Once the engineers had shown 
that the noise and ozone limits were 
beatable, a more detailed preliminary 
design of the airplane and its engine 
got under way. This started in 1993, 
and is now close to its final stages. 

Today's design not only meets the 
goals set in 1990, but beats them in 
some respects. 

The HSCT is slender and sinuous. 
It measures 320 feet from nose to 
tail —90 feet longer than a /47—but 
the cabin is little wider than that of a 
Boeing 737. The fuselage is waisted 
above the wing, to reduce drag. The 
forward fuselage droops to improve 
the airflow over the wing, and the tail 
is angled upward to clear the ground 
when the airplane rotates for takeoff. 
The "arrow" wing combines a deep, 
sharply swept inner section, which 
holds most of the aircraft's fuel, with 
a broad outer wing, which provides 
low-speed hift. 

Recently, the designers have ex- 
tended the wingspan to 145 feet. 
This cut a significant 2 decibels off 


the noise, because the wing is more 
efficient, allowing the engines to op- 
erate at lower throttle settings. 

Unlike the Concorde, the HSCT 
has an aft stabilizer—this allows the 
wing to carry effective flaps, boosting 
lift at low speeds. The final design 
may have a canard foreplane as well, to 
damp out flexing in the long fuselage. 

The latest aerodynamic refine- 
ments used in the HSCT rely on a 
new form of computational fluid dy- 
namics (CFD). Computers model the 
airflow over the airplane; these calcu- 
lations replace much of the work for- 
merly done in wind tunnels. The 
designers reduced the HSCT's drag 
by 10 percent by using "nonlinear" 
CFD codes. Running on supercom- 
puters, these codes model the flow of 
air molecules in much greater detail 
than the simpler equations used on 
most computers, and are particularly 
helpful with the complex effects of 
supersonic speed. 

One important technology has al- 
ready emerged from the program’s 
search for new structural materials. 
Carbon-fiber composites had looked 
attractive, but none of the resins, 
which bind the fibers together, could 
withstand the 350°F temperatures of 
Mach 2.4. A NASA Langley chemist 
has developed a new polyimide resin 
that meets the HSCT's requirements. 
Polyimides are tough plastic-type ma- 
terials with inherently good resis- 
tance to heat. 

HSCT won't share Concorde's 
characteristic "droop-snoot"—a long, 
sharp nose section that hinges down- 
ward for takeoff and landing, so the 
pilots can see the runway. Its stream- 
lined nose is fixed in one place, sav- 
ing more than 3 tons of weight. 

A computer will generate a view 
for pilots based on information from 
the navigation system, radar, video 
and infrared sensors, and an onboard 
database. As a result, there will be no 
windshield—just small side windows— 
and the HSCT pilots will look at the 
outside world through flat-panel syn- 
thetic displays. Such synthetic vision 
renders fog, rain, and darkness ir- 
relevant, and it might very well lead 
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Supersonics: 
The Story So Far 


"LOVE ME DO," a catchy tune by a 
new band called the Beatles, was 


climbing the charts when France 


and Britain agreed to build a 


supersonic transport in November 
1962, aiming to replace American- 


built long-range jets. Russians 
also aimed for speedy planes. 
Today, only the French-British 


Concorde remains, having flown 


safely for two decades.—8B.5. 


France and Britain agree to build 
se a supersonic transport. 


Russia unveils the Tupolev Tu-144 
supersonic transport design. 


i 


Tu-144 flies first. To save time, it 
uses engines from a bomber and 


afterburners to cruise 7 


at Mach 2. Range: 2,000 niles i2 | 


FAA selects Boeing 2707 for U.S. 
supersonic efforts. 
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flies but can't yet take 100” 
passengers across the Atlantic. 
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Persuaded by budget cutters and 
environmentalists, Nixon kills the 


Boeing 2707 project. 
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Tu-144 breaks apart at a Paris Air 


Show, killing its crew and several 


| people on the ground. 
] ata 


The Concorde enters service. A 
total of just 14 are delivered to 


Air France and British Airways. It 


“YS, has a range of 3,500 miles, but 


> E its 10 to 20 percent price 


premium 


is only 


supportable in three markets: 
Pans to New York: and London to 


New York and Washington, D.C. 
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| Concorde airplanes have flown 


safely and reliably for 20 years. 


À prototype Tu-144 crashes; the 
design is mothballed. 
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to a revolution for subsonic aircraft. 

HSCT research is also pointing 
toward a solution to the problem of 
clear-air turbulence. Boeing's team 
has worked on a laser radar to detect 
turbulence at several miles' range, so 
that the engine inlets can be adjusted 
before they encounter disturbed air 
that could cause the inlet to *unstart" 
or burp out its shock wave. 

The HSCT propulsion system is 
inspiring technology that will be used 
in other products. The basic engine 
will resemble the F-22 fighter's Pratt 
& Whitney F119—short and simple, 
using advanced aerodynamics to cut 
down the number of stages and 
blades. But it is almost three times as 
powerful as the F119, and must last 
60,000 hours in service— which re- 
quires stronger materials in disks 
and blades and new techniques to 


= = forge 

. A huge com- 
» p ponents. 
K “Some of the 


new materials cost 
less than what we're 


> using today," says GE's 


Koops. Among these are 
new versions of the nickel- 
= based alloys that are already 
used for jet engines but are 
more resistant to crack formation 
and creep—slow deformation over 
years of service. 

One challenge is to develop light- 
weight, durable materials that can 
withstand 3,000? F exhaust tempera- 
tures. “Intermetallics,” such as tita- 
nium blended with aluminum, are 
among the leading contenders. 

There are some unresolved ques- 
tions concerning the engine, which 
is why a complete engine and nozzle 
will be built in the next stage of the 
project. Some aspects of the ultra- 
low-NO, combustor and nozzle do 
not scale very well, says Joe Shaw, 
and others cannot be tested in isola- 
tion from other parts of the engine. 
Some of the parts are simply far big- 
ger than anything that has been 
made that way before—such as the 
mixer chutes in the nozzle, which 
are the size of an office desk. 


If the next phase goes well, Boeing 
could start putting a program to- 
gether in 2006, probably seeking to 
form a global industry alliance to raise 
the $13 billion to $15 billion develop- 
ment cost. Industry projections say 
that there will be a big enough market 
to recoup the development cost as 
long as the operating cost can be held 
to within 25 percent more than a sub- 
sonic jet. Boeing surveys show that all 
but the most price-driven passengers 
would pay a 25 percent premium to 
halve their journey time. 

But do not expect the airline in- 
dustry to jump on the HSCT band- 
wagon immediately. Airlines make 
most of their money from high fares 
in business class. Some passengers 
may trade up from full coach fares 
to the HSCT, but others may trade 
down from business-class cabins to 
a smaller but faster seat. 

The actual size and range of the 
HSCT could change as the project 
moves into production. Contrary to 
Boeing and NASA, some industry 
people—including Airbus Industrie's 
astute chief planner, Adam Brown— 
believe that if the HSCT is built, it 
will be small, with perhaps less than 
100 seats. That would make HSCT 
cheaper to develop but more expen- 
sive to operate, carrying the high-fare 
"road warriors" —the top 5 to 10 per- 
cent of business travelers, who yield 
well over one-third of airline rev- 
enues. A smaller airplane could also 
be used as a corporate jet, or as a pre- 
mium express-package transport. 
This idea is taboo in the HSCT pro- 
gram—NASA's objective is not to 
build a fat cats' express— but it is too 
early to dismiss the notion. 

Opulence issues aside, jet airliners 
are transportation machines. And the 
history of transportation is denomi- 
nated in miles per hour. Coal-chomp- 
ing steamships replaced graceful 
clippers. Slow propeller-driven airlin- 
ers stopped the growth of oceanliner 
traffic—and the expensive, noisy jets 
drove the great ships into retirement. 
The lesson for the HSCT is that, 
when technology makes the costs 
competitive, speed wins. 4 


APRIL 1998 copular 


[s 


| mague six seoks, front fow, conter. 


Mercury Grand Marquis 


At Mercury, we believe you should enjoy yourself 


on the way to enjoying yourself. Thats why we've 
created cars like the new Grand Marquis with the 


IM 


PrecisionIrac™ suspension system to give you 
improved handling and a smoother ride. We also 
made it incredibly luxurious to make sure your 
guests enjoy the journey. Call 1 800 446-8888 or 


visit our web site at ww w:mercuryvehicles.com. 
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road—one 


form of fuel, which is burned to 


turn water into steam. 
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Transmission tower 
Transmission lines, heavy 
cables strung across a 
network of towers, carry 

.. power over long distances 
| toiwhere it's needed. 
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Substation 

As power nears 
its final destination, 
it is stepped down 
by a transformer 
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| The Price of Power 
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THE COST OF ELECTRICITY VARIES dramatically state by state. 

In 1996, it ranged from 4.1 cents to 12.1 cents, with a national 

| average of approximately 8.4 cents. Deregulation is designed to 
even the playing field and, as might be expected, it's forging ahead 
fastest in California and in the Northeast, where the cost of a 
kilowatt-hour is highest. How does your state fare? Take a look. 


Distribution power line 


| At its final stop before enter- 
_ | ing the home, electricity 
travels over nearby power 


lines, sometimes being 
stepped down again to 120 
or 240 volts by a transformer 


on a pole or underground. quae 
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bitant rates, deregulation is coming to 
a state near you with the promise of 

cheaper electricity, better service, and 
more options. Full-scale retail compe- 
tition is expected to push down elec- 

tric rates by 10 percent to start and by 
as much as 20 to 30 percent eventually. 

Now the bad news: Behind these 
promises lies a complex web of legisla- 
tive and logistical pitfalls that remain 
to be worked out. Full-scale retail 
competition is still 5 to 10 years away, 
and, even then, it won’t be happening 
everywhere. At the moment, only 
shareowner-owned utilities are sub- 
ject to deregulation; municipal and 
rural-cooperative utilities are not. 
Also, while 16 states have passed 
deregulation legislation (with 10 of 
those to begin competition this year), 
plenty of states have no such plans. 

How does one become a savvy 
power shopper? It may seem like a 
high-wire act, but it’s actually not that 
difficult once you understand how 
electricity gets to your doorstep and 
why so many people want that 
process free of regulation. 

Electricity is created at hundreds 
of generation plants across the coun- 
try. The majority of these work in 
much the same way: Some form of 
fuel—coal, gas, oil—is burned to turn 
water into steam. The steam, in turn, 
spins turbine blades that cycle a gen- 
erator, creating electricity. With nu- 
clear power, energy from atomic 
fission creates the steam. And with 
hydroelectric power, water directly 
spins the turbine. 

The instant you need electricity, it 
is created by the utility responsible for 
serving you, which then sends it into 
a complex power grid to reach your 
home. Once there, you're billed based 
on your kilowatt-hour usage. For exam- 
ple, if a 100-watt light bulb operates for 
10 hours, that’s 1,000 watt-hours of 
electricity, or 1 kilowatt-hour. The typi- 
cal American household uses about 
840 kilowatt-hours each month. 

All states require that utilities have 
enough capacity to handle peak de- 
mand. 5o they've sunk billions of 
dollars into generation facilities that 
provide them with this safety net— 
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that’s debt they still carry, and debt 
that you're going to help them pay off 
over the years to come. This long- 
term debt—combined with such fac- 
tors as environmental restrictions and 
high taxes—has helped force the price 
of power upward in densely populated 
states like California and those in the 
Northeast. The 16 states that have 
already passed deregulation laws are 
home to 40 percent of the U.S. popu- 
lation. However, in sparsely populated 
states like those in the Pacific North- 
west, power remains dirt cheap. 
Hence a bright idea: Why not ship 
the cheap power to where it's needed 
most? Such is the essence of deregu- 


Deregulation: 
Where and When? 


CALIFORNIA, set to begin on 
March 31, 1s leading the way 
to competition—followed 
by Massachusetts | 
(April) and Rhode  / 
Island and New / 
Hampshire (July). 

In all, 16 states 

have enacted 

deregulation leg- \ 

islation; 16 others ` 

are considering it. 
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Deregulation updates www. opsci.con 


d Has passed restruc- d Has not considered or has de- 


feated restructuring legislation 


lation, a concept most utilities have 
been executing on a smaller scale for 
years. To combat spikes in demand— 
and any emergencies—many utilities ‘ 
are hooked into regional power pools. 
Power is put onto the regional grid 
covering a handful of states, and it 
goes where it’s needed. 

Deregulation, in effect, takes this 
regional buying and selling national— 
at least to the states that adopt it— 
allowing dozens, if not hundreds, of 
companies to ply their wares. Utili- 
ties, historically responsible for gener- 
ating, transmitting, and distributing 
electricity, are being now required by 
law to sell some or all of their plants. 
They'll still maintain the local power mem 
grid and the lines running to your "ae 
home (transmission and distribu- 
tion)—and they'll still be responsi- 
ble for finding or selling vou power 
during an emergency. But con- 


sumers living in deregulated 
states can buy power 
from whomever they 
choose. These new 
suppliers will pur- 


Cheap but high-pollut- 
ing coal power plants 
Renewable generate most of the 
lo nation's power. Critics 
fear that competition will 
increase reliance on coal. ~— 
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chase power from generation plants 
wholesale—the more customers they 
have, the cheaper the rate—set what 
they consider a fair retail price for it, 
and resell it. Then, they'll deliver it to 
the customer over existing lines. 
Well, sort of. This delivery system 
exists only on paper. Like an insubor- 
dinate teen, power just can’t be told 
what to do. “Electrons follow the laws 
of physics, not the laws of lawyers,” says 
Dorothy Schnure of Green Mountain 
Energy Resources. That means the 
path of least resistance. As a result, all 
power is simply thrown out onto the 
nationwide grid. You might be buying 
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your power from a company on the 
opposite coast, but the electricity you 
receive could be coming from the 
plant just down the street. 

While the method of distributing 
power will remain invisible, how you 
interact with your power provider will 
change dramatically. Many suppliers 
plan to offer one-stop shopping. Sup- 
pliers will woo consumers with any- 
thing from daily and flat rates to off- 
peak and volume discounts. And 
they'll be offering more than just elec- 
tricity. Last summer, AT&T signed 
with EnergyOne, a national fran- 
chiser that, through local electricity 
providers, will offer consumers pack- 
age deals for electricity, gas, Internet 
access, long-distance service, home 
security, and cable television. Energy- 
One is not alone; Simple Choice also 


plans to become a national franchiser. 
similar programs are also happening 
in some local areas. 

Customers will receive just one bill 
for all these services, but they'll also 
receive a separate invoice from the 
local utility. This latter bill will in- 
clude a cost breakdown for transmis- 
sion, distribution, metering, taxes, 
state services, billing, and what are 
called stranded costs— money ear- 
marked to pay the utility's debt. 

Ás competition erodes profit mar- 
gins, utilities will also look to stream- 
line customer service. In this respect, 
many are turning to the World Wide 
Web. Commonwealth Edison, serving 
Northern Illinois and Chicago, has in- 
troduced the Home Energy Audit to 
its Web site. Using this computer tool, 
customers answer questions ranging 
from how they use appliances to how 
much time they spend in various 
rooms. The customers are then of- 
fered recommendations on how to re- 
duce their electricity bill by as much 
as 15 percent. That's just the begin- 
ning. Soon customers will be able to 
sign up for or cancel service via the 
Web, as well as get real-time pricing of 
electricity—a feature with great ap- 
peal to those paying variable rates. 

Another benefit of deregulation is 
the ability to choose a specific power 
blend. Utilities don't generate elec- 
tricity from a single source; the power 
you receive now could be made up of 
any combination of coal, nuclear, gas, 
hydro, and other sources. Under the 
new system, however, you'll be able 
to pick your power. 

According to Keith Voight of the 
Edison Electric Institute, a trade group 
representing shareholder-owned utili- 
ties, 75 percent of consumers surveyed 
by the organization would consider pay- 
ing $10 more a month to ensure that 
20 percent of their power is coming 
from such renewable energy sources as 
hydro, wind, solar, biomass (garbage), 
and geothermal. And EarthSource, a 
consortium of California's largest utili- 
ties, is offering two blends— guaran- 
teeing that either half or all of this 
power is from renewable sources for a 
10 or 15 percent premium, respectively. 


Critics fear that the customers 
willing to pay more for renewable en- 
ergy will be more than offset by those 
buying the cheapest power available, 
that which comes from heavy-pollut- 
ing coal-burning plants. Utilities al- 
ready cause 40 percent of airborne 
pollutants, and last year the National 
Resources Defense Council predicted 
that number could rise. The NRDC 
also suggested that deregulation 
could force utilities to reduce re- 
search and development expenditures 
and increase marketing efforts. The 
end result, the group concluded, 
could be the abandoning of renew- 
able energy sources. 

But Voight believes that problem 
may take care of itself. "The market- 
place will reward those who can sup- 
ply green electricity cheaply,” he says. 
southern California Edison, for in- 
stance, is already testing microtur- 
bines: small, clean-burning natural-gas 
power plants that cost a relatively in- 
expensive $25,000 to $200,000 to 
build, depending on size. Microtur- 
bines could be plopped in the middle 
Of a city to serve a few thousand cus- 
tomers in the immediate area. 

Meanwhile, a number of power 
companies and research groups, under 
a Department of Energy initiative, are 
testing Solar Two—the world's most 
technically advanced solar energy 
power plant—in the California desert. 
It works like this: A 300-foot-high cen- 
tral receiver captures energy reflected 
by more than 1,900 surrounding mir- 
rors and uses it to heat molten salt, 
which is, in turn, stored until it is 
needed to generate electricity. Solar 
Two, which was connected to Califor- 
nia's grid in 1996, can itself power 
10,000 homes, and a larger-scale com- 
mercial plant based on it could handle 
as many as 200,000. 

How soon might some of these 
technologies come online? No one 
is quite sure, although most experts 
agree on this: Public demand, not the 
wishes of power suppliers, will deter- 
mine how power is generated and 
delivered 15 or 20 years from now. 
After all, they say, that's what a free 
market is all about. J 
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THERE ARE ONLY TWO REASONS why anyone would attempt a winter 
drive up Bertha Peak in Southern California’s San Bernardino National Forest. 


One is to service the satellite receiver dish feeding 


By Don Sherman 


television programming to a few residents and the 


weekend skiers who ply the Big Bear Mountain range. The other is to find 


just how deep into a snowy wilderness it’s possible to venture with four new 


sport-utility vehicles before one of them proves the laws of physics inviolable. 


Slippery tracks cut through the deep snow 
cover by our scout skewed a path heavenward 
at the 2,500-foot level. While charging one ice- 
slickened slope, the Lexus RX300 ran out of 
traction, then spent its forward momentum, 

It abruptly slithered backward down the grade, 
futilely clawing for grip and control. 

We weren't surprised to see one contender 
back down where three others were eager to 
tread, because the newest SUVs are by no 
means created equal. In fact, thev're as differ- 
ent from one another as cars and trucks. 

Among the distinctive approaches, the Dodge 
Durango represents the traditional: highly utili- 


tarian bodvwork bolted to a pickup truck chassis. 
Mercedes-Benz designed its ML320 from scratch, 
blending the best contemporary car and truck 
fundamentals with innovative engineering. The 
Lexus RX300 is a luxury sedan with a twist: a 
few minivan and station wagon genes but not 
a truck bone in its body. The Infiniti OX4 is a 
hybrid mix of car and truck suspension, power- 
train, and chassis parts. The common denom- 
inators are four doors, full-time 4-wheel drive, and 
a price tag in the $30,000 range. In every other 
respect, each of these new SUVs comes from 
a different compass bearing. 

Taken together, though, they represent a 


new wave of activity that can’t be ig- 
nored: New manufacturers have en- 
tered the sport-utility market, prices 
are surging upward, and the concept 
of a luxurious and highly versatile ve- 
hicle is evolving as we watch. To de- 
termine which new-wave approach 
works best, we spent a day at a test 
track, trekked off-pavement across the 
Holcomb Valley in the San Bernardino 
National Forest, and linked our two 
destinations with hundreds of miles 
of California highways. 

The first third of the Durango is 
borrowed directly from the Dakota 
midsize pickup truck. New pieces are 
in back—splayed frame rails support- 
ing bodywork brawny enough for three 
rows of seating. Dodge 
has cunningly posi- 
tioned its first SUV be- 
tween the midsize Ford 
Explorer and the king- 
size Expedition. The 
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Without deft steering and throttle adjustments 
from the driver, the ML320's inside tires can 
lift off the pavement during hard cornering. 


pumps. The consolation prize is a deep 
rumble in response to every prod of 
the throttle, music to the ears of those 
with heavy towing or ambitious off-road 
exploration in mind. 

An old-fashioned transfer-case shift 
lever sprouts out of the floor to help the 
driver select between 2WD and three 


That mass stretched stopping distances 
beyond the competition's scores, but 


LEXUS RX300 


the newest 
Dodge made up 
ground in the 
slalom, where 

it finished sec- 
ond overall to 
the Mercedes, 
thanks to firm 
shock absorber 
valving and ex- 
cellent body-roll control. Ride motions 
tell you this is a real truck, not a car, 

but the body-on-frame chassis is tuned 
to filter out impact harshness. Given 
the simplicity of the rear-suspension 
hardware—a ngid axle perched on semi- 
elliptic leaf springs—the Durango 
accounts for itself well. When the go- 
ing got tough, we found it quite capa- 
ble of muscling a path through deep 
snow by sheer dint of force. 

Infiniti's sport-utility, the OX4, is a 
Nissan Pathfinder with a few special 
features—simulated wood interior trim, 
for example— plus a premium price tag. 
Good ideas include a unit-construction 


Durango's back bench 
lacks the thigh support 


The Lexus RX300 had no trouble keeping pace 
until it hit this steep slope. Open-tread tires or 
electronic traction control might have helped. 


to carry adults long dis- 
tances, but both it and 
the second-row seating fold out of the 
way to create an 88-cubic-foot cargo 
hold, the largest in this test. 

All Durangos are currently powered 
by large-displacement V8s. The 5.9- 
liter 245-horsepower engine hustled 
our test truck to 60 mph in less than 
9 seconds, but you pay for that at the 


4WD modes: automatic on-demand 
engagement, permanent engagement, 
or permanent engagement with low- 
range gearing. Rear wheels are always 
active except in the transfer case's 
neutral position. 

The Durango is a true hefty hauler 
with a curb weight of 5,000 pounds. 


body/chassis, attractive styling, and the ! 
only double-hinged rear hatch in this | 
test. Unfortunately, the OX4 is but | 
60 pounds lighter than the full-framed 
Mercedes ML320, its 3.3-liter V6 en- 

gine is an underachiever, and this sport- 
utility gulps nearly as much gas as the 
brawny Durango. Cargo room is ample, 
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The QX4 is a Nissan Pathfinder with luxury trim 


and a more sophisticated 4WD system. It had no 
trouble with the most difficult mountain passages. 


but the OX4 provides the least amount 
of passenger space. 

Integrating frame members with the 
body structure does facilitate a conve- 
nient 18.5-inch step height versus 20.5 
inches for the Durango, 19.5 for Mer- 
cedes, and 18.5 for the Lexus. 

The OX4 performs safely and pre- 
dictably, but its test-track report card is 
mediocre. The sohc 12-valve V6 engine 
growls noisily during full-throttle opera- 
tion, delivering acceleration that's far 
off the pace. Handling and braking 
both suffer from a lack of grip. The soft 
strut-type front suspension pitches the 
body forward under braking and allows 
the nose to rise during acceleration. 

The OX4’s driveline is controlled 
by one rocker switch and a floor- 
mounted shift lever. The mode-select 
switch engages 2WD, Auto (on-demand 
4WD), or Lock (per- 
manent 4WD). 
Yanking the floor 
lever shifts the 
vehicle into low 
range or neutral. 

The OX4 had 
its work cut out 
keeping pace 
when our en- 
tourage climbed Big Bear, because 
the altitude sapped its marginal 
power supply. Frameless construction 
does give this sport-utility a solid, all- 
of-a-piece feel. Steering response is 
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linear and precise. Off-pavement, we 
were concerned about low-hanging 
mud flaps and running boards, but they 
never posed a problem. Through the 
most difficult passages, the OX4 took 
the dare and kept right on hustling. 
Toyota engineers requisitioned 
premium parts from their finest auto- 
mobiles to create the new Lexus 
RX300. The advanced dohc V6 engine 
uses variable-valve timing and four- 
valve combustion chambers to squeeze 
222 horsepower, ample torque, and ex- 
emplary fuel efficiency from a modest 


P 


XE rye Erro s 
E——cufhbSEL| = 
ee a ALS 
See = C ir a 


M 


Big, powerful, and supple-riding, the Durango is a e cesis 
spinoff of the Dakota pickup. A raised roof section <== 
provides room for an optional third row of seating. | 


3.0 liters of displacement. The trans- 
axle joins a four-speed electronically 
controlled auto- 
matic, two dif- 
ferentials (front 
and center), and 
a viscous lim- 
ited-slip device 
for the center 
diff in one tidy 
package. Strut- 
type suspension 
systems attach to subframes that are 
rubber-isolated from the unibody 
structure. Unique features include an 
optional Torsen rear limited-slip differ- 
ential, a dual-mode muffler, and an 
engine mount that pulses to quell 
idle vibration. 

Exterior design is an artful combi- 
nation of station wagon and minivan 
themes. Individual lighting elements 
are gathered under smooth, transpar- 
ent covers. The requisite roof rack is 
the only tacked-on exterior feature. 
Focal points of the comfortable interior 
are elegant walnut trim panels, a dash- 
mounted shift lever, and electrolumi- 
nescent instrumentation. Moving the 
shift lever forward clears space in the 
center console for a two-drawer filing 
cabinet. À central LCD reports climate 
control, sound system, and trip com- 
puter information. Side airbags are 
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0-60 mph (sec.) [92 — A ; (9.2 Im 


30-50 mph ( vec | 


600-foot slalom (mph) 


Double-lane change (mph) 


d5-ootsédpad(o) —— [632 —— 


Cold (ft.) 136 
Warm (ft.) 137 


Hot (ft.) 


Idle (dBA) 47 
50 mph (dBA) 6 


0-60 mph (dBA) 


| 15/19 


City/highway (mpq) 


| Engine 


| Valves cylinder i 2 l 
| -. 168 @ 4,800 
Fone (tena i - 196 @ 2,800 


[TNEEN ET 
Rear suspension | trut-type, coil springs Rigid axle, semi-elliptic . Rigid axle, coil springs 
Brakes, f/r | Venteddisc/disc — : Vented disc/drum 
Wheelbase (in. me : 106.3 
[Length ny EE 183.9 
| RE X 15. "e a 
Curbweight(lbs.) — 3,980. /— 4,340 


Headroom (f/r in.) ds 
Legroom (f/r in.) 40.7/36.4. 
Shoulder room (f/r in.) 57.5/55.7 


Passenger volume (cu. ft.) 


/41./31.8 
. 56.6/56.4 
| 92.9 
/— 38.0/85.0 
MES 


Cargo volume (min/max cu. ft.) | 30.8/75.: 


Fuel tank (gal.) 1 12 


Side-impact protection E irbaas — Mes 
Child door locks j 


tapre ee me $34,545 $36,045 


engine, $885; ABS, $565; 
third-row seat; $550; 
full-time transfer case, 

| $395; limited-slip 

| differential, $285 


_ DODGE DURANGOSLT INFINITI QX4 


70 


~~ 3.3L sohc V6 


| 4-speed | automatic" 


| 39.5/37.5.- 


Prieastesed [sess — pias — O 85 -— $36,995 
Major options ‘Leather upholstery, ^ Quick-order package, — Sunroof, $950 
$2,250; 5.9-liter 


tucked inside the front seat backrests. 

This fresh approach brings unprece- 
dented levels of refinement. The Lexus 
RX300 is quiet, quick, and efficient 
in everything it does. It feels light on its 
feet and is in fact the only sport-utility 
here with a curb weight less than 2 
tons. Ride quality 1s supremely smooth, 
and this contender tops the charts in 
braking, noise levels, double-lane 
changing, and fuel economy. 

Steering effort is light, and the re- 
sponse to large or small inputs is pre- 
dictably linear. Car-like tires deliver 
reasonable dry-pavement adhesion. 
Nevertheless, the RX300 fell behind 
in one handling test. Soft suspension 
rates indulge large roll angles that 
proved to be a handicap during slalom 
runs: The body is still zigging after 
the steering wheel requests a zag. 

The RX300's permanent all-wheel 
drive has no low range, but there is a 
switch to shift between power, econ- 
omy, and snow programs in the four- 
speed automatic transmission. 

There's plenty of power and ground 
clearance for off-road excursions, and 
the RX300 had no trouble maintaining 
pace until it ran out of traction as it 
neared the top of Bertha Peak. An elec- 
tronic traction-control system similar 
to the one offered in 2WD editions of 
this sport-utility might have avoided 
that near-miss. RX300 owners willing 
to sacrifice some on-road poise for bet- 
ter off-road grip could also switch to 
more aggressive open-tread tires. 

Germany's premier maker has a dis- 
tinguished history of advancing auto- 
motive technology by leaps and 
bounds. Mercedes' new ML320 sport- 
utility continues that tradition by per- 
manently changing the truck world for 
the better with several creative con- 
cepts. A state-of-the-art manufacturing 
facility in Alabama delivers this qual- 
ity product at an attractive price. The 
mostly aluminum 3.2-liter V6 engine 
provides smooth operation, competitive 
fuel efficiency, and a clean exhaust, 
thanks to the complete combustion 
afforded by new three-valve, dual- 
spark-plug combustion chambers. A 
magnesium intake manifold routes 
fresh air in a long circular path to boost 
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low-speed torque. In a break from truck 
tradition, the ML rides on independent 
control-arm suspension systems front 
and rear. Another departure is a full- 
time, dual-range, four-wheel driveline 
that uses three open differentials. An 
ABS-based traction-control system 
snubs spinning wheels to maximize for- 
ward momentum in low-traction situ- 
ations. A deep-section ladder frame 
provides a rock-solid platform to sus- 
tain 5,000-pound trailer towing, rugged 
off-road adventures, and Saturday- 
morning forays for building materials. 
The new Mercedes ML merges the 
grace and good manners of a car with 
the rugged substance of a truck. It’s 
quiet, smooth-riding, and pleasant to 
drive. Firm damping means that ride 
motions aren’t quite as plush as with 
the Lexus, but the ML320 never rattles 
your composure. The climb into the 
cabin is higher than the unit-construc- 
tion models, but the interior is warm 
and accommodating. Form-fitting front 
buckets are guarded by two forward- 
mounted and two door-mounted air- 
bags. Tall doors provide easy access to 
the rear seat, which moves fore and aft 
3 inches to help convert unneeded 
kneeroom into extra cargo capacity. 
Backrests are divided into three inde- 
pendently folding sections. Tipping 
them all flat yields 85.4 cubic feet of 
cargo room, nearly as much as the burly 
Dodge Durango. Two hinge-down 


Sport-utilities that approach the SUV equation from 
different points of the compass converge to test their 


mettle against mountains, snow, and mud. 
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third-row bucket seats are also available. 

The Mercedes accelerates neck-and- 
neck with the Lexus RX300, just be- 
hind the thundering Dodge. Stopping 
distances are short for a few maximum- 
effort applications but grow longer as 
the brakes fade with temperature. Han- 
dling is a challenge for any vehicle with 
an elevated center of gravity; the Mer- 
cedes is no exception. In contrast to the 
ML 320's endearing over-the-road char- 
acter, we noted two vices: one at the 
track, the other atop Big Bear. 

The good news is that this sport- 
utility is capable of cornering forces 
significantly higher than the other three 
models. That results in competitive 
speeds through the slalom, where the 
ML 320 finished first, and in the dou- 
ble-lane change, where it tied for sec- 
ond. Unfortunately, this SUV's limit 
of adhesion does not come progres- . 
sively with a gradual loss of lateral grip. 
Instead, the ML320 seems to trip over 
its front feet when pressed too hard into 
a corner. Sideways skipping is accom- 
panied by a couple of vertical hops. If 
steering and throttle adjustments aren't 
quick and correct, the inside tires can 
lose touch with the pavement. 

Mercedes’ chief ML320 test engi- 
neer says that they had not encoun- 
tered the phenomon in extensive test- 
ing of the sport-utility— while noting 
that the standard tires provide high 
lateral cornering force, and some sur- 
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faces could cause some “vibration.” 

To help avoid unnecessarily aggres- 
sive cornering, Mercedes equipped the 
ML320 with a steering ratio that's 
somewhat slower than the average 
SUV, That posed the second problem 
we observed. When this SUV wobbled 
momentarily out of wheel tracks carved 
into the snow, initial steering correc- 
tions were inadequate to guide it swiftly 
back in line. A minor bobble became 
a genuine cause for concern as the 
ML320 plowed toward a precipice. For- 
tunately, the driver regained control, 
but not before a nasty accident scene 
flashed before his eyes. 

Picking a favorite from among the 
new-wave SUVs is complicated by a per- 
plexing mix of virtue and vice. We don’t 
recommend the Infiniti OX4 because 
its function and fun quota is out of 
synch with its price. The remarkably 
versatile Mercedes-Benz ML320 is bril- 
liant in most categories but clumsy 
when pressed into awkward cornering. 
The Dodge Durango is an excellent 
ride for those who need power and 
space more than a prestigious badge on 
the hood. The Lexus RX300 is an ideal 
machine for those intrigued by the 
SUV concept but unwilling to sacrifice 
a plush ride and a quiet, luxuriously 
outfitted interior. The bottom line: 
These SUVs are so different that per- 
sonal needs are the best gauge of which 
one belongs in your driveway. > 


Tiny but powerful new engines promise to help yard 


tools meet the air-quality challenge. 


By Suzanne Kantra Kirschner 


CHANCES ARE, you’ve probably never thought much 
about the little powerhouses that drive your outdoor 
power tools. But mini four-stroke engines are slowly in- 
vading handheld equipment. Now, new air-quality regula- 
tions have raised the performance bar—and two new 
engines can clear it. 

One impetus for the engines came in 1995, when the 
California Air Resource Board (CARB), that state’s air-qual- 
ity watchdog, nudged power-tool manufacturers by im- 
posing strict emission levels. CARB chopped the allowable 
emissions of carbon monoxide, hydrocarbons, and oxides 
of nitrogen by a whopping 30 percent. And where Cali- 
fornia goes, so—eventually—goes the rest of the country. 

Later that year, Ryobi North America introduced the 
Ryobi CleanAir 4-Stroke 26cc, a scaled-down four-stroke 
engine—similar to those that power some cars. This Ry- 
obi product was so clean it met strict CARB emissions 
regulations not slated to go into effect until 1999. The 
CleanAir did have drawbacks: It was 2 pounds heavier and 
significantly more expensive than its two-stroke counter- 
parts. And the CleanAir couldn’t run upside down for any 
length of time—an important feature of handheld tools. 
It was, however, a cause for optimism. 

Two-stroke engines have traditionally dominated the 
market for handheld outdoor power tools because they 
are light, produce a lot of power for their size, and can be 
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manufactured inexpensively. But four-strokes have a fun- 
damental advantage in terms of meeting 1999's stricter 
regulations: They produce less exhaust and less noise. 
In four-strokes, the piston moves four times to com- 
plete a cycle—down to intake fuel, up to compress the 
fuel and ignite it, down with the force of the combustion, 
and up to let out the exhaust. Two-strokes complete the 
same cycle in two moves—a much more explosive and 
louder process. That gives two-strokes twice the punch 
of four-strokes: There’s one power pulse per revolution, 
rather than one every other. In addition to noise, there’s 
another downside: At the bottom of the piston stroke, 
burning and unburned fuel is exhausted at the same time 
that fresh new fuel is introduced into the combustion 
chamber. Oil mixed with the fuel for lubrication exacer- 
bates the problem. Many two-strokes pump a sizable por- 
tion of unburned fuel out the exhaust in a blue cloud. 
By comparison, four-strokes keep the oil out of the 
combustion chamber, limiting it to the crankcase and the 
intake and exhaust-valve area. However, the traditional 
four-stroke wasn't optimal for handheld outdoor power 
tools. When the tools were turned upside down, the oil | 
in the crankcase drained to the intake- and exhaust-valve fü 
area at the top and started to enter the air 


filter. At the same time, the engine was 
using up whatever oil was left coating 
the crankcase. When the oil ran 
out, the engine seized. 


How Ryobi Built a Better Four-Stroke 


RYOBI'S NEW four-stroke engine can be used 

in any position, unlike its predecessor. 

Instead of venting at the top of the 

engine near the intake and exhaust 

valves, the engine vents through 

| a small passage bored through 
pu the crankshaft. The crankcase's 
€ A shape prevents oil from entering 


B the vent, regardless of position. 
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~The Two-Stroke That Kept Up 


EG THE NEW PARE EUR engines 
| |. “are cleaner, one two-stroke has met. 
| the emissions challenge. Husqvarnd's - 
S. E-Tech two-stroke engine, Mie 
I last summer, surpasses California's - 
| “current. strict emissions standards. | s, 


| The first step Husqvarna took to de- 
; valo the E-Tech was to make its basic - 

| two-stroke technology more efficient, 

. Two-strokes are fundamentally dirtier ` 

ji than four-strokes because they emit - 

. smoky unburned fuel mixed with oon - 
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aged With its ‘string trimmers. The com- - 
pany also redesigned the crankshaft to- 
= push the proper amount of fuel into the - 
combustion. chamber and clear out more. - 
“of that fuel after combustion, EJ less - 

. new fuel is released with the exhaust. — 
The company then added the PowerCat — 
-catalytic muffler to burn any fuel left 

_ inthe vented exhaust. With a more - 

. efficient two-stroke, the aal cdi 
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- But Mark Michaels, Husqvarna’ E dear 
forestry product. manager, believes the 

. E-Tech proves that two: 0-sti : 
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But the new Ryobi CleanAir and en- 
gines from Honda Motor Co. have over- 
come this flaw. Ryobi's solution is sim- 
ple and elegant: Move the top valve to 
a better location, the crankshaft. A 
small tunnel is bored horizon- 
tally through the crankshaft — 4 
to a point past the ball bear- 
ing, which seals the crank- 
case. The tunnel then takes 
a 90-degree turn and vents 
up through the top of the 
crankshaft. The crankcase is 
configured so that no matter 
how the engine is posi- 
tioned, the oil level is always 
below the vent entrance. 
Centrifugal force keeps oil 
from entering the vent as 
the tool is being turned. 

By reducing the number 
and weight of the parts and 
using a plastic casing, Ryobi 
has also managed to shave 2 
pounds off its earlier four- 
stroke. The CleanAir weighs 
in at 7 pounds, the same as 
most two-stroke models. Ry- 
obi expects to deliver string 
trimmers powered by its new | 
four-stroke engine by July. 

With its GX22 and GX30 
engines introduced in trimmers last 
summer, Honda created four-stroke 
engines that also could be used in any 
position. Honda's approach to the 
problem was somewhat different. 
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One of the company's innovations: 
an ingenious oil-transport system, 
which uses the natural negative and 
positive pressures created in the en- 
gine to distribute an oil mist. 


Honda Four-Stroke Engine 


THE OILS path through the engine is shown in orange. 


Y^ 


Exhaust 


TESTA 


— "di^ 3 


oil si linger. 


Oil reservoir 


First, the oil mist is created in a 


separate chamber. The upward move- 


ment of the piston creates negative 
pressure, sucking mist in through 
a one-way valve to lubricate the 


Combustion 


crankcase. That valve closes and an- 
other opens on the far side as the pis- 
ton moves back down, pushing the 
mist up to lubricate the exhaust and 
intake valves. The second valve then 
closes. As the piston moves up, 
negative pressure is created, 
forcing the oil to drain from 
strategically placed holes and 
back into the oil reservoir. This 
lubrication system requires 
some extra parts, but the en- 
gine still weighs in at about the 
same 7 pounds as the Ryobi. 

While Californians will soon 
see these cleaner four-strokes 
in greater numbers, the EPA 
won't force such cleaner-tech- 
nology engines into the na- 
tional marketplace until regu- 
lations are phased in between 
2002 and 2005. 

These improvements come, 
of course, at a price: The four- 
stroke Ryobi commercial-grade 
trimmers will cost between $200 
and $240, while Honda's pro- 
fessional models run from $319 
to $399— compared with about 
$160 to $250 for conventional 
handheld tools. Consumer 

models will cost less, though the 
exact amount is not yet known. The 
savings on headaches from loud two- 
strokes and sniffing clouds of bluish- 
white smoke are also unclear, although 
they are likely to be significant. > 
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first time, you’ re able to shoot in "Movie È 


d Jits not simply i image mak- l 
| "Photo" or "Digital Motor Drive" mode. a 


EZAM ing. It's history 

OU aking. It's the brave new world 

p the Canon Optura Digital Camcorder. 

s The first Mini DV camcorder ever to 

n: - harness the power of a digital motor 

2 > 3 drive. The only camcorder that shoots 
like a 35mm SLR camera. 


^ The Ou noe comes with Canon's 
- exclusive RGB Primary Color Filter, which : 
rivals 3CCD systems. It offers BEST J 
. the world's longest optical B 
|! Mini DV zoom—a 14x Optical/35x 
! Digital Zoom—equal to a 37-1,309mm 


ITAL Motor DRIVE'" 
The ability to shoot 30 full-frame 
images per second is an amazing 
camcorder first. Canon's Digital 
Motor Drive never misses a Modes, two-inch Color View Screen, Color 
moment, so you never miss n - ELI ns | r D / AL ^*— | Viewfinder, 12-bit/ 16-bit 
a shot. High action images Digital Stereo and optional 
E-TTL EOS Speedlites for flash photography. 


lens on a 35mm camera. Plus an Optical Image 
Stabilizer, FlexiZone Autofocus, Programmed 
Auto Exposure, Shutter and Aperture Priority 


are captured with only the highest quality 
zr resolution, and 
? — $9 DIGITAL eo ga n 
"MOTOR DRIVE individual frames 
can be selected and enjoyed on-screen or 


as digital prints. 


UNLiMITED Creativity By PC 
With an IEEE1394 interface, a video 
capture board and software, the Optura 
allows you to download, edit, mani- 


EXCLUSIVE PROGRESSIVE pulate and output the world's 


SCAN CCD 
A giant leap from the 
past, only the Optura 
incorporates the superior 
image-capturing capability | 
of a Progressive Scan CCD. 
This unique image sensor 


finest videos and 
stills with just the 
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Discover the new world of 
digital imaging. For com- 
plete information, call us at 


significantly improves picture 1-800-OK-CANON or visit us at 


quality and allows you to shoot at 
lightning fast speeds. So now, for the 


Simulated Demonstration 

Digital Motor Drive Is A Trademark Of Canon, Inc 
The" DV" Logo Is A Trademark 

©1997 Canon U.S.A. Inc 
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LIKE ANY major-league sport, racing is a renewable resource. 
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The slate is wiped clean as of January | each year, and it’s 


a whole new ballgame from then on. 


U.S. racing today features three 
major league national campaigns: 
NASCAR's Winston Cup, for stock- 
appearing sedans; the CART (Cham- 
pionship Auto 
Racing Teams) 
series for 
open-wheeled racers; and the Indy 
Racing League (IRL), which sanc- 
tions the Indianapolis 500. 

What follows is a brief overview 
of these three series for 1998. 


Tony Swan 


WINSTON CUP 
The major combatants— Ford and 

Chevy—are familiar enough, but the 

NASCAR championship will have 

a distinctly different look in 1998, 

with the racing debut of the Ford 


Arciero-Wells' CART team will be running 
under Toyota power again this year. Toyota's 
V8 is still developing its potential, after relia- 
bility problems that plagued its debut. 


Taurus, which replaces the T-Bird. 
Although there may be some left- 

over Thunderbirds in 1998—NAS- 

CAR rules allow Thunderbirds to 


run through the '99 season—the ma- 


jor Ford teams, including the Robert 
Yates and Jack Roush organizations, 
will field Tauruses. 

The aerodynamic challenges 
posed by the droopy stern of the 


Ook at the 1998 U.S. racing season. 


street Taurus are unique. As a result, 
NASCAR officials are allowing Ford 
a variety of aerodynamic conces- 
sions to make the Taurus competi- 
tive on the one hand—and placating 
Chevy's teams on the other. 

This will probably lead to the 
same kind of off-track lobbying that 
characterized the '97 season, with 
NASCAR making minute aerody- 
namic adjustments to satisfy first 
one camp, then the other. 

Will the Taurus Cup Car be com- 
petitive? As of this writing, there are 


only a few early Daytona test times 
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THREE OUT OF 


Congratulations are in 


order for Alex Zanardi, Gil 


de Ferran and Jimmy Vasser. 


Literally. The Honda trio 


finished one, two, three in the 
race for the 1997 PPG Cup Driver’s Championship. 
Zanardi, the newly crowned PPG Cup king with 
195 points, continued his PPG CART World Series 
record run for consecutive poles from last year. With 
poles at Miami and Australia, he established a new 
record at six. Not to mention capturing two more later 
in the season, which is when he really started to heat 
up. In all, Zanardi captured five wins to take the crown 
from reigning champion and Target/Chip Ganassi 
teammate, Jimmy Vasser. 
Vasser, by the way, was no 
slouch, finishing third in the 


PPG Cup race with 144 points. 


Jimmy won big at Laguna 


Seca and collected second-place trips to the podium in 
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Vancouver and Fontana, as well as two third-place 
finishes. Mr. Consistency also used his Honda power 
to its utmost, finishing third in miles completed. 

Not to be outdone, Gil de Ferran and his Valvoline/ 
Cummins Special kept things in the Honda family by 
completing the second-most miles. Gil and his team- 
mates at Walker Racing also finished second overall in 
the race for the PPG Cup crown, and gave Zanardi one 
heck of a run for his money with 
162 points. De Ferran raced to 
the podium seven times, finish- 


ing second twice, and garnering 


five third-place trophies. 

At Honda, we've always said our toughest com- 
petition is ourselves. We just didn't think these guys 
would take us so literally. Congratulations to all our 
drivers and teams. The race for the 1997 PPG Cup 
was very competitive to say the least. Just about any 


Honda-powered driver could have taken it. 
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to go by, and those results are incon- 
clusive. But NASCAR insiders pre- 
dict that Chevy should claim yet 
another title, and '97 champ Jeff 
Gordon is favored to repeat. 


CART 

The series formerly known as the 
PPG CART World Series will have 
a new moniker in '98—specifically, 
the FedEx Championship Series. 

In the B.C. (Before CART) days of 
American open-wheel racing, the 
autos were referred to as Champi- 
onship Cars—and so will they be 
known again. 

The names associated with the 
'98 championship will be familiar 
ones: Mercedes, Honda, Ford, and 
Toyota will once again supply the 
2.65-liter turbocharged V8 engines, 
powering chassis manufactured by 
Reynard, Penske, Lola, and "97 new- 
comer Swift, the only vendor based 
in the United States. 

In the absence of rules changes 
for '98, all the chassis-builders spent 


the off-season aerodynamically refin- 


ing their '97 hardware. Reynard's 
new 981 has revised side pods and 
subtle tweaks at the rear of the car. 
Both the IImor-Mercedes and the 
Honda V8s will be more compact 
than their '97 counterparts. 

Reynard was the chassis of choice 
in '97, carrying eight of the top 10 
drivers in the season championship, 
and it figures to dominate again this 
year. Roger Penske's PC26 and the 
Swift 007.1 were the only other cars 
to crack the top 10, but the Penske 
chassis posted indifferent perfor- 
mances on road and street circuits, 
while the Newman-Haas Racing 
Swifts faded, largely due to engine 
problems, after winning the '97 sea- 
son opener. 

The '98 PC27 represents a com- 
plete makeover, Penske's first in six 
years, thanks in part to the new Il- 
mor-Mercedes engine and also to de- 


CRAIG JONES/ALLSPORT 


signer John Travis, while updates to 
the Swift chassis are more evolution- 
ary in nature. Lola, after a disastrous 
'07 season, has an all-new chassis— 
but may not find many takers. 
For 1998, Honda and Mercedes 

will field designs that are smaller (a 
big asset from an aerodynamic point 


Jeff Gordon, season champ in 1997, faces 


off in his Monte Carlo against a field of newly 


designed Taurus racers. Gordon is still ranked 
as a top contender in Winston Cup racing. 


of view) yet more potent than before. 
CART insiders say it will take 860 
to 875 horsepower to be competitive 
in 1998. An even greater benefit of the 
compact design, though, is aerodyna- 
mid: More air gets to the rear wing, 
and that means more downforce. 


IRL 

Unlike CART, a fair amount of 
the off-season chassis work for Indy 
Racing League cars was remedial. 
Specifically, both G Force and Dal- 
lara, the primary IRL chassis suppli- 
ers last year, went to work addressing 
the series of head and back injuries 
that marred the '97 season. 

In addition to numerous struc- 
tural refinements, the IRL is work- 
ing with Lear Corp. on a universal 
seat aimed at improving driver pro- 


tection. IRL chassis-makers—a group 
that now includes Indianapolis-based 
Riley & Scott—also made a variety 
of aero refinements to their '98 of- 
ferings. However, the IRL package 
continues to be, essentially, a spec 
engine series. All but one of the 28 
starters at the January 24 Indy 200 
opener at Walt Disney World in Or- 
lando—nicknamed the Mickyard— 
were powered by the Olds Aurora 
Indy V8. Infiniti remains in con- 
tention, but a promised new engine 
by BMW is not likely to be seen at 
Indy this year. 

The Indy 500, of course, remains 
the event that holds the IRL to- 
gether. But the organization has, for 
'08, relaxed the "25-8" rule that allo- 
cated 25 Indy 500 grid positions to 
its regulars. This encourages more 
CART teams to field a car at Indy. 

Meanwhile, the '98 opener estab- 
lished defending champion Tony 
otewart as the man to beat again. 
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IN A SPORT THAT DEMANDS NERVES BE MADE OF STEEL, 
YOU CAN IMAGINE HOW TOUGH THE TOOLS HAVE TO BE. 


It's pounding. Wrenching. Cranking metal against metal at 800: 


Nothing's a more grueling test of a tool than professional racing. 


That's why professional racing mechanics depend on Craftsman tools. 


Over 2,200 hand tools. Made in America. Guaranteed forever. They are 


the only tools tough enough to be the official tools of NASCAR, CART, 


NHRA and the NASCAR Craftsman Truck Series. And of course, they are 


the same tools you use to get your job done. To learn more about 


Craftsman tools, or to order our products online, visit our website at 


Www.sears.com/craftsman. 


www.sears.com/craftSman — oaoaiic 
(01997 Sears, Roebuck and Co, - ec en pss. 
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CART 


How Swift 


Engineering 


modern 


5 Car 


Path of Least Resistance 


MATT ZANG 


@ A one-fifth scale model, con- — @ A 500-hp DC electric motor dri- €) The “rolling road” is a track @ Baffles and flow straighteners 
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THE HUGE TIRES used on open-wheel race cars make them a critical source of aerodynamic drag. Swift Engineering is one of a handful 
of race car developers with its own “rolling road” wind tunnel, which duplicates the airflow of a car on the track, at speed. 


structed from carbon fiber and ves a fan capable of generating that moves under the spinning control and smooth out the air 
aluminum, duplicates the air- 200-mph air velocities in the wheels of the model, simulat- flow through the turns of the 
flow over the full-size car. wind tunnel. ing the airflow on the track. wind tunnel. 
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By Peter Lyons 


THE TURBOCHARGED, four-mile- 
a-minute rides taken by drivers like 
Michael Andretti in Championship 
Auto Racing Teams (CART) cars 
(formerly “Indy cars”) make them the 
most sophisticated land vehicles in 
the country. Designing and building 
a winning model might almost qual- 
ify one for an advanced degree in the 
aeronautical arts. It’s a job that re- 
quires an arcane mixture of high tech- 
nology and the kind of inspiration 
once found in the ideas and lines 
casually chalked onto garage floors. 

It’s a difficult field to break into, 
much less succeed in right away. 
Most of the major chassis builders of 
open-wheel race cars are European, 
steeped in Formula One experience. 
After only one season, though, Cali- 
fornia's Swift Engineering has be- 
come America's leading manufacturer 
of these high-performance cars. How 
did Swift reach this pinnacle so, well, 
swiftly? A visit to the company's San 
Clemente, California, shop provides 
some insight and answers. 

This is no greasy old garage. Set 
in a modern business park overlook- 
ing the Pacific Ocean, Swift occu- 
pies two separate buildings, each 
designed and constructed for spe- 
cific functions. 

Behind the main structure's ele- 
gant glass facade lies just about every- 
thing necessary to conceive, build, 
and market a modern race car. The 
anonymous-looking structure next 
door houses a wind tunnel and its 
vital moving ground plane. The total 
floor space in the two buildings: 
62,000 square feet, every inch of 
which is kept equally as clean, bright, 
and well-organized as a hospital op- 
erating room. 

An emergency room might actu- 
ally make for a better analogy, as 
company founder Dave Bruns and 
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his 85-person staff of designers, engi- 
neers, aerodynamicists, machinists, 
fabricators, welders, computer aces, 
mechanics, and managers battles 
time to get their 1998 models ready 
for racing. 

Executive Vice President Alex 
Cross briskly walks us through the 
carmaking process from inspiration 
to ignition. The first thing Cross 
tells us is that idle doodling has little 
to do with the job today. A machine 
originates less in the mind than in a 
manual. Like most race-sanctioning 
bodies, CART specifies so many pa- 
rameters— dimensions, safety fea- 
tures, even certain materials—that 
most of the outlines of a new car are 
set by the rules long before the de- 
signer starts to draw. 

Sketching wild ideas on paper is 
easy. Getting them past the paper- 


work is the problem. 


A second challenge they face is 
the uniquely wide variety of race 
venues in the annual CART series. 


Wenger 
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A technician works on a model 
that duplicates the finished race 
car chassis and body in minia- 
ture for aerodynamic testing in 
Swift's rolling-road wind tunnel. 
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One basic vehicle must be competi- 
tive on four very different types of 
track: short, fast ovals; longer, even 
faster superspeedways; slow, tempo- 
rary circuits through tight city streets; 


and permanent road courses. 

What's more, that one car must 
handle well on an empty track and 
also in the turbulent air of race traf- 
fic. 5o a CART car is a package of 
compromises, each one chosen based 
on hard-earned racing experience and 
hard mid-winter work. One bad guess 
made months before the first race 
can ruin a whole season. At the same 
time, a seemingly small breakthrough 
can guarantee a championship. 

‘To evaluate choices, reduce guess- 
work, and seek breakthroughs, Swift 
engineers first run their ideas through 
powerful computers. 

At one workstation, we watch as 
a line drawing of a transmission case 
is transformed into a 3D image that 
can be fully inspected from top to 
bottom. The program not only cal- 
culates stresses and reveals possible 
design faults, including situations 
where a component's location inter- 
feres with working on another, but 
it can project the total weight of the 


finished magnesium casting. 

Like aircraft companies, Swift 
uses computational fluid dynamics 
(CFD) to predict aerodynamic prop- 
erties before committing to hard- 
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| | IaC | als having a problem on the highway and having a customized 


high-performance vehicle, a fire truck, an extrication vehicle, a fireman, a doctor, a para- 
medic, rescue specialists and someone to clean up the debris, all arrive within seconds. mot Zeon 


That's exactly what happens every time an accident occurs at a FedEx Championship Series event and the CART Safety Team arrives 


in specially modified, fast-response Toyota T100 trucks. 


As part of its role as the Officia | Tru E. K of C. ART. Toyota supplies the T100s that are used exclusively 


by the CART Safety Team. Since January 1996, Toyota has provided these modified T100s that help place the 29-member CART Safety 


Team at the forefront of motor racing safety. | 


Three prototype Toyota T100s (dubbed Safety One, Safety Two and Safety Three) travel to m" race in North America and are 


equipped for instant response when the Champ cars are on the track. Each CA HI Sa ety Tru E K is staffed 


by a physician, a paramedic and at least two rescue/extrication specialists, and carries a full complement y fire-fighting equipment. 


The Safety Team also operates a fourth T100 with a J85 jet engine (the military version of a Lear Jet power plant) mounted in its bed 


to keep the track dry and clear of debris. 


CART Safety Team Provides Road Service That's Second to None. 


These T100s come with a 34-| iter, SIX-Cyl | ii der, ZANA Ive. DOHC Toyota engine further 


enhanced with the newly developed TRD (Toyota Racing Development) supercharger that produces approximately 270 hp. Safety 


equipment includes Holmatro rescue/extrication equipment, a 50-gallon water tank, four fire extinguishers and a pinch bar. 


i E gt i | H 
Toyota's Offic | al Tru Ck status is another extension of the significant commitment that the manufacturer has 


displayed in American motorsports since becoming a major sponsor of the inaugural Toyota Grand Prix of Long Beach in 1975. 


. One man taught the world 


how LO finish a race. Le Mans, 1967. An ecstatic young 


driver sprays a magnum of 
champagne into the crowd from 
the victory podium. Flash bulbs 
erupt. In that single, unknowing 
moment, Dan Gurney's gesture 
becomes an international tradition. 
A tradition repeated 48 times in 20 
countries by the very same man. 
A man who, today, is hellbent on 
leading Toyota to the victory podium 


in CART. You might say it's a matter 


of destiny. And one of tradition. 


TOYOTA RACING DEVELOPMENT 
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What Is a Swift? 


SWIFT IS A NEW NAME in CART Champ Car 
racing. The company enjoyed a huge com- 
ing-out party in Miami a year ago, in the 
opening race of the 1997 season, when 
Michael Andretti drove Swift's first-ever 
big-car victory on the Homestead-Miami 
Speedway—the first win for an American- 
made car of this type in 14 years. 

But that was by no means the first Swift. 
The year was 1970 when aeronautical en- 
gineer and amateur racer David Bruns built 
and drove his own Formula Ford. Bruns’ 
subsequent lines of small-bore road racers 
were highly successful, carrying numerous 
drivers to Sports Car Club of America national 
championships in several classes. With 
partners from an earlier venture called 
ADF, Bruns founded Swift 1n 1983. He 1s 
still Swift's top creative engineer, al- 
though since 1991 the company has been 
owned by race driver Hiro Matsushita, a 
former customer and longtime admirer. 

Swift currently produces both CART cars 
and smaller, Toyota-powered Formula At- 
lantics. But the company 15 more than just 
a race car factory. Its larger corporate goal 
is to establish a specialized engineering 
center for the entire automotive industry. 

That's why Swift has constructed one 
of the world's very few wind tunnels dedi- 
cated to road vehicle aerodynamics. Under 
tight security, the facility already has 
hosted a number of major clients, includ- 
ing at least one NASCAR team, as well as 
the Williams-Renault and Stewart-Ford 
teams from Europe's Formula One.—P.L. 


ware. We are told, however, that 
CFD is most reliable when shapes— 
such as airfoils—are relatively sim- 
ple. And everything must still prove 
itself in real air. 

Once a contour is finalized on- 
screen, every dimension is locked 
into a computer file. That file, in 
turn, is used to control with absolute 
precision the machine tools that 
manufacture the item in question— 
on any scale. 

Swift typically works with 45-per- 
cent scale models in its wind tunnel. 
That yields a kiddie-size CART car 
that obstructs only about 5 percent 
of the test chamber's cross-section 
area, a ratio considered ideal for ac- 
curate measurements. 

Under the overall direction of 
manufacturing Vice President Jim 
Chapman, model bodvwork is con- 
structed from the same costly car- 
bon-fiber composites as in the real 
cars. That's because everyday glass 
fiber isn't stiff enough to hold a per- 
fect shape in the 140-mph winds 
whipped up by the tunnel's 500-hp 
direct-current motor. lest wings, 
however, are machine-made out of 
solid aluminum. At this scale, the 
trailing edges are thin as knives, and 
even the carbon-composite material 
isn't strong enough to withstand 
winds at this speed. 

Test bodywork fits over a 
standard aluminum frame 
that contains an electronic 
load-sensing device sensi- 
tive to both downforce and 
drag. The whole unit hangs 
from the ceiling, thus pre- 
venting any disturbance of 
the under-car airflow. 

That's critical with these 
vehicles because about half 
of their total downforce is 
generated by ground ef- 
fects—the complex, some- 
times counterintuitive 
aerodynamic interactions 
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between the underbody of the 
vehicle and the road surface. 

Despite appearances, the scale 
tires are not connected to the 
model. Made of aluminum, the 
metal tires are supported by the 
sidewalls of the test chamber and 
rest on the ground plane, spin- 
ning as it moves. 

That simulated track surface 
is actually an industrial conveyor 
belt nearly 8 feet wide. Driven by 
its own 100-hp electric motor, it 
runs at the same speed as the 
tunnel’s airflow. Meanwhile, 
slower-moving boundary-layer air 
is extracted through a slot in the 
floor just ahead of the belt. Suc- 
tion is also applied to the belt, 
holding it absolutely flat to the 
floor. This elaborate, expensive 
tunnel design ensures that the 
model meets the same kind of air- 
flow faced by the real racer. 

What the engineers essentially 
want is to beat the competition in 
aerodynamic efficiency: the lift-to- 
drag quotient. It’s an endless quest 
to improve both straightaway 
speed and the downforce that 
helps tires grip the turns. Stability 
is a Major concern, too. Any gains 
are usually subtle and always ex- 
pensive, but they can make all the 
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Until Swift entered the fray, most CART 
cars were designed and built in Europe 
by specialized design firms. 


difference at the checkered flag. 
Dozens of combinations of differ- 
ent body and wing shapes are tested 
at various ride heights and angles of 
pitch and yaw, Eventually, chief 
aerodynamicist Mark Handford, a 
young Englishman who came to 
Swift from Formula One, settles on 
the best configuration, The com- 
puter file containing a scale model 
for that configuration now begins 
creating a full-scale version. 
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Building a modern race car re- 
sembles nothing so much as tailor- 
ing a suit of clothes. For example, 
carbon fiber comes in rolls like char- 
coal-black cloth—in fact, it is a wo- 
ven textile that has been charred in 
an oven. Swift uses a type of carbon 
fiber impregnated with exactly the 
right amount of resin, so goo-drip- 
ping brushes can be avoided. An as- 
sembler simply cuts out a piece of 
fabric, peels off a blue backing to 
expose the sticky side, and presses 
the fabric into place in a mold. 

Encased in a vacuum bag system, 


the assembly bakes several hours in 
Swift's autoclave, a pressure cooker 
8 feet in diameter and 12 feet long. 
Completed, the glistening mono- 
coque chassis, body panel, or wing 
element is rock-hard, enormously 
strong, and amazingly light. Most 
important, it is faithful to the con- 
tours born on the computer screen 
and proven in the wind tunnel. 

Of course, one proof remains. 
The new dream racer has to do the 
job on the track. That's where 
Michael Andretti and his fellow 
Swift drivers will step in. 
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The T-Bird's 
Successor gets 
race-ready 

— fast. 
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By John McCormick 


THE HEADLINES made Ford cringe. 
The ‘Taurus, its top-selling car, was 
running for the first time in the im- 
mensely popular NASCAR series, but 
it couldn’t even go fast enough—in 
early testing—to beat its predecessor, 
the Thunderbird. “Is it the Ford 
Taurus or the Ford Tortoise?” mocked 
one motorsports writer. 

What had gone wrong? In a way, 
Ford had invited trouble. As one of 
the two main competitors in NASCAR, 
the stock-car racing series avidly fol- 
lowed by millions of Americans, Ford 


Technicians at Penske Racing South (right) 
measure the Taurus body with NASCAR tem- 
plates, to ensure that all bodies are equal. 
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had successfully campaigned its 


Thunderbird coupe for many years. 


Then, last spring, the company an- 
nounced it was ceasing production 
of the slow-selling Thunderbird as 
of 1998. The news came as a shock 
to those involved, and particularly 
the people running Ford’s motor- 


chee 6 eer ee 


sports division using the Thunder- 
bird in NASCAR events. 

Yes, they'd expected the Thunder- 
bird to be dropped. But not until the 
1999 season. So much for having two 
years to develop a successor. Now, they 
had less than 12 months. What's more, 
Ford wouldn't be racing a two-door 
model, the traditional 
NASCAR bodv style. 

"Our biggest problem 
was timing, admits 
John Valentine, Ford's 
motorsports engineering 
chief. “NASCAR offi- 


cials normally like to 
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study a new car for six 
months before the first 
race of the season at 
Daytona. They don’t 
want us to build a car 
that’s going to be a rocket ship and 
lap the field in the first five laps. 
And they don’t want our cars run- 
ning at the back of the pack, either.” 
The decision had far-reaching 
ramifications. “There are 25 full-time, 
fully sponsored Ford Winston Cup 
teams,” says Preston Miller, the com- 
pany’s NASCAR technical manager. 
“So with around 10 cars per team, 
that’s about 280 Thunderbirds that 
had to be converted to Taurus speci- 
fication. That's a huge number.” 
The cars are custom-built racing 
chassis cloaked in production bodies, 
built in dozens of shops around the 
country. A major change is difficult 
to coordinate. The answer, Ford de- 
cided, was to keep the change man- 
ageable by retaining the existing 
Thunderbird’s 358-cubic-inch V8 
engine and rear-wheel-drive chassis, 
and clothe it in the Taurus shell. 
Though NASCAR racing draws 
criticism in some quarters because 
its cars bear virtually no relation to 


The body panels that Ford manufactures for 
the race teams are carefully fit to a custom 
NASCAR racing chassis. The bodies are rec- 
ognizeable, but hardly stock—the shape is 
dictated by the sanctioning body. 


their production namesakes in any- 
thing but overall shape, the racing 
Taurus, according to Valentine, does 
share the showroom version's hood, 
windshield, rear window, and deck- 
lid. All these parts come directly from 
Ford's Taurus assembly plants. 


However, a big problem remained: 


How to supply the rest of the body 
panels— parts usually hand-built by 
the teams themselves? 

^We decided to use a low-volume 
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stamping plant in Michigan to make 
these panels, in order to accelerate the 
pace at which teams could put their 

cars together,” Valentine says. “This 

is the first time in a long while that a 
manufacturer has provided the sheet 
metal to help manufacture these cars.” 

But before this stage was reached, 
Ford had to design the shape of the 
racing Taurus to make a family car into 
a 180-mph race car. 

In their favor was the modern ap- 
proach to designing a car—develop- 
ing as much of it as possible with 
computer simulation. The Taurus 
race team used what's known as the 
computational fluid dynamics mod- 
eling process (see “Birth of a Champ 
Car”) and built scale models to test in 
wind tunnels. ^These steps were done 
simultaneously, so we could see what 
the computer model was saying and 
what the wind tunnel model was say- 


Genuine Draft 


ing, and then we could actually mod- 
ify the sheet metal on the car we were 
hand-making, so that when we first 
got to the wind tunnel with a full-size 
car, we were pretty sure of our basic 
shape," says Valentine. "This is dif- 
ferent from the old trial-and-error 
method, where you hand-build a car, 
take it to the wind tunnel, take your 
torches and a barrel of modeling clay, 
and you'd either add metal or take 
the torches and cut things down." 
Why did Ford not simply use the 
standard Taurus shape for its NASCAR 
entry? Among the primary reasons 
was that to fit the Thunderbird frame 
and roll cage dimensions, the Taurus 
upper body had to be adjusted. Fur- 
thermore, NASCAR's regulations re- 
quire the rear quarter panels of com- 
peting cars to be modified to make 
the racers more stable at high speed. 
Another NASCAR requirement is 
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that each car fit within a silhouette 
template to prevent teams from mak- 
ing design changes during the race 
season. Ironically, Ford chose as its 
starting point the template of its 
bitter rival, the Chevy Monte Carlo. 
Miller explains: “Since most of the 
race cars are very similar from the 
base of the windshield all the way 
back to the rear of the decklid where 
the spoiler mounts, we went ahead 
and took one of the templates of an 
existing car. We chose the Monte 
Carlo because we thought several 
features of the Taurus matched 

the Chevy, particularly the shape 

of the nose.” 

To augment its own resources, 
Ford turned to experienced names 
in NASCAR—Roush Racing in 
Livonia, Michigan, and Penske Rac- 
ing South in Mooresville, North 
Carolina—for help in developing 


the car. Both Roush and Penske South 
field Ford teams in NASCAR's Win- 
ston Cup series. That the sum of 
their efforts looks at all like a produc- 
tion Taurus is quite an achievement, 
since the race car is shorter, nar- 
rower, and lower than its showroom 
cousin. And as for doors, the ques- 
tion of four or two is academic be- 
cause, as with all NASCAR racers, 
there are no “opening” doors at all 


—drivers climb into the vehicle 


are tacked to the roll cage. Then the 
specially stamped parts, the fenders 
and body sides, are attached and 
welded into place on the vehicle. It 
takes about a week to hand-build each 
car body and then another week to fin- 
ish fitting out the car with electrical 
wiring and other equipment. “There are 
probably more metal-forming crafts- 
men working in NASCAR race shops 
than there are in the rest of the world, 
because most other race series use 
molded, carbon-fiber bod- 
ies now,” says Miller. 

The first cars to hit the 
high banks in preseason 
testing were stable but 
slow, said their drivers, 
slow enough to make 
them worried, despite the 
high-tech development. 
Teams were finding they 
were unable to match the 
speeds of their older 
Thunderbirds. The cul- 
prit, most agreed, was the 


Ultimately, the key to refining the aerodynamics 
of the new race car was the details of the rear 
sections—getting their final shaping (left). The 
final shape still was not as quick as anticipated, 


drag caused by the rear wing, 
which sits higher in the center of 
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until suspension tuning lowered the body. 


through the side window opening. 
“In our advertising, we promote this 
as a four-door car," acknowledges 
Valentine, "and we try to emphasize 
that with a production-like B pillar, 
C pillar, and quarter window that look 
just like a stock Taurus. 

"But racing has become more so- 
phisticated and speeds are faster, so 
the changes required to body work 
really don't allow one to use a stock car, 
no matter who the manufacturer is." 

Once Ford had completed its de- 
velopment work on the race car, the 
various teams started building their 
own cars—a process that demands 
great skill and a lot of labor. 

The work starts with the bare, tube 
frame chassis—itself carried over from 
the Thunderbird. The first pieces to 
go on are the Ford factory-sourced 
roof, hood, and rear decklid, which 


the decklid than it does on the 

Monte Carlo. 

For a while, all hell broke loose, 
with teams threatening to drop the 
new car and revert to their tried and 
tested Thunderbirds. Then, as often 
happens in racing, solutions were 
quickly found: The teams refined 
their suspension setups and man- 
aged to run the Taurus lower to the 
ground, thus reducing aerodynamic 
drag. During testing not long before 
the first race at Daytona in mid-Feb- 
ruary, one Taurus was the fastest car, 
of any make, on the track. 

“I think the [the competition this] 
season will be just as close as last 
year,” says Miller, referring to when 
Ford won the manufacturer's cham- 
pionship and Jeff Gordon won the 
driver's championship for Chevy. "In 
the end, it will come down to which 
team is best prepared and makes the 
fewest mistakes." 
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The NASCAR Manufacturer's Champion Ford Thunderbird of Dale Jarrett. - -- - -- 
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The SCCA Trans-Am Champion Ford Mustang of Tommy Kendall. 
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The SODA Off-Road Champion Ford F-Series of Scu Douglas. 
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THE BIGGEST 
MOTION PICTURE 


AWARDS THIS SIDE 
OF HOLLYWOOD 
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— e Te ii ma to put it in racing terms — 

the envelope Ford pushed all year 
long to amaze and delight audiences 
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Best Performance in a Lead 
Role? See the pictures to 

the left and youll note we 

took home that honor four 


times. Best Supporting 

TNNT, Performance? Thanks to the mid- 
night oil-burning work of our team 
Owners, engineers, pit crews and 

sponsors, we pretty much 

ran away with that one, 
too. And at Ford, when all 

the scenes were wrapped, 


we took on the role of 


delivering our winning technology 
ideas to the cars and trucks you can 
^ drive. Hey, looks like we 

"d = J* can really act. 


WE RACE. YOU WIN" 


L engine 
builders 
won't have 
to scramble 
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By Bill Visnic 


THE GRASS ROOTS that the Indi- 
anapolis 500 was supposed to go back 
to when the fledgling Indy Racing 
League (IRL) was formed two years 
ago are planted in places like Katech 
Inc. in Clinton Township, Michigan, 
east of Detroit. Katech is one of seven 
shops where the Oldsmobile Aurora 


engines that power most IRL team 
cars are assembled. 

The new IRL, formed two years 
ago, was supposed to be cheaper, 
more accessible, and more “American” 
in origin than the high-tech CART 
racing it displaced at the Memorial 
Day classic. 

What mainly distinguishes the 
new IRL cars from CART is the mo- 
tors that power the cars. Instead of 
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Aurora IRL V8 comes from the pro- 
duction Oldsmobile four-liter engine. 

Peacock uses two examples to point 
out why racing engines must be so 
specialized in these vehicles. The 
Aurora engine's pistons, he says, 
turned out to be particularly stressed 
because of the long stroke dictated 
by the engine formula; new, stronger 
pistons were specified. And the en- 
gine sump had to be recast to solve 
early problems in delivering enough 
lubrication to engine internals. 

If and when an Aurora racing en- 
gine breaks (and inevitably, some do), 
the engine returns to Katech, where 
it is torn down and examined. “We 
do an analysis of what fails to see if 
the rest of our [parts] inventory 
should be examined," says Peacock. 

The '98 season should be less fran- 
tic than last year, when Olds' suppli- 
ers scrambled for parts and engines 
to meet the startup demands. 

Peacock recalls— not entirely fondly 


nightmare for most of the Au- 
rora engine builders scattered 
across the country. In 1997, the 
IRL was a first-year racing se- 
ries—and that meant a lack of 
stock-block V8 engines and a 
dearth of spare parts. 

Hard to imagine a shortage 
of something as essential as en- 
gine parts in this era of big-bucks 
budgets and deep-pocket spon- 
sors? Remember that the IRL 
started last season essentially 
as a fresh racing formula for 
everyone involved. Neither was 
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Fine tuning and development is essential to the 
construction of a successful racing engine. Katech 
has two dynomometers to accomplish the feat— 
one to optimize fuel flow, and the other to dupli- 
cate temperature variations an IRL car could en- 


there the previous years' worth 
of experience found in other 


counter at various race tracks. 


the constantly developing racing 
engines that power CART cars, IRL 
hoped to limit expense with “stock”- 


based designs from major manufactur- 


ers. In racing, stock ends up as how 
you define it—these are still special- 
ized racing engines. 5o far, only Nis- 
san and Oldsmobile have delivered 
engines to IRL teams, and last year 
the vast majority were the racing 
engines designed by Olds. But even 
with GM's engineering resources, 
building a competitive racing engine 
is still an arcane art, one practiced in 
shops like Katech's. 

"Oldsmobile didn't want to farm 
out engine building to some overseas 
company," notes David Hederich, of 
GM motorsports. “The Aurora V8 
is very much an American engine.” 

For the builders, racing is a sepa- 
rate competition that begins and ends 
before the starting flag drops. Last 
vear's inaugural IRL season was a 
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established racing series. 

“The first engine didn’t see the 
first chassis until a couple of months 
before the first race,” says Derrick 
Peacock, senior engineer at Katech. 

Peacock and the Aurora team as- 
semble each Aurora IRL V8 from its 
barest large elements—the engine 
block and cylinder heads, which are 
cast by an outside supplier. Once the 
block and heads arrive at Katech and 
are prepped, the six-person team starts 
to build the V8 from the ground up. 

Each engine specialist on the team 
is fully capable of handling every por- 
tion of the engine-building process. 
The exception is the critical area of 
the cylinder head, where a single spe- 
cialist constructs every Aurora cylin- 
der head Katech builds. 

Although the IRL —and indeed, 
the manufacturers who make the en- 
gines— promote the racing series as 
using stock V8s, the fact is that not 
one single piece of a base $80,000 


—the initial season, when intense 
building and dyno sessions at Katech 
were so pressed by deadlines that an 
engine would be uncoupled from the 
dyno, crated, and loaded directly into 
the van of an impatiently waiting 
overnight delivery driver for transfer 
to the airport. More than once, the 
engine was packed into the crate 
still steaming from its exertion on 
the dyno just moments before. Now 
that the pressure's off, Peacock can 
joke about hotboxing, the term his 
six-person Aurora V8 team coined 

to describe the practice. 

"We absolutely nailed [the en- 
gine] formula," says GM's Hederich. 
While stressing that “we do not under- 
estimate Nissan,” he says that Gen- 
eral Motors and engine builders like 
Katech “were ready to hit the floor 
running,” when the IRL settled on 
the engine formula. 

“This year, we're going to try 


even harder,” he adds. > 


Catch us 
if you can. 


, CHAMPIONSHIP 
SERIES 


March 15, ABC 1:30 p.m. EST 
Marlboro Grand Prix of Miami 
Presented by Toyota 


March 28, ABC 2:00 p.m. EST 
Budweiser 500 - Motegi, Japan 


April 5, ESPN 4:00 p.m. EDT 
Toyota Grand Prix of Long Beach 


April 26, ESPN 12:30 p.m. EDT 
Bosch Spark Plug Grand Prix Presented by 
Toyota - Nazareth, PA 


May 10, ABC 3:30 p.m. EDT 
Rio 400 - Rio De Janeiro, Brazil 


May 23, ABC 1:00 p.m. EDT 
Motorola 300 - Madison, IL 


May 31, ESPN 1:30 p.m. EDT 
Miller Lite 200 - West Allis, WI 


June 7, ABC 2:30 p.m. EDT 
ITT Automotive Detroit Grand Prix 


June 21, ESPN 5:00 p.m. EDT 
Budweiser/G.I. Joe's 200 Presented by 
Texaco/Havoline - Portland, OR 


July 12, ABC 12:30 p.m. EDT 
Medic Drug Grand Prix of Cleveland 


July 19, ABC 3:00 p.m. EDT 


MOTORSPORTS" 


Over 2200 Craftsman hand tools, made in 
America, guaranteed forever. Available at 
Sears, Sears Hardware Stores, and via the 
Internet at www.sears.com/craftsman, or call 
800-377-7414, 24 hours a day, seven days a 
week—to order your free copy of the 


"Craftsman Power and Hand Tool" catalog. 


. Motorsports Websites 


Molson Indy Toronto www.ford.com 
July 26, ABC 1:00 p.m. EDT www.honc ! 
U.S. 500 Presented by Toyota -honda.com 
Brooklyn, MI 
NE WWW.sears.com/craftsman 
August 9, ABC 4:00 p.m. EDT 
Miller Lite 200 - Lexington, OH WWW. toyota.com 


August 16, ESPN 3:30 p.m. EDT 
Texaco/Havoline 200 - Elkhart Lake, WI 


September 6, ESPN 5:00 p.m. EDT 
Molson Indy Vancouver 4 
" 
September 13, ESPN 3:00 p.m. EDT | The winners of our ult | T 
Grand Prix of Monterey Featuring ima P 
the Texaco/Havoline 300 H Te C H 
October 4, ABC 4:00 p.m. EDT i ram ony GT are: 
Texaco Grand Prix of Houston | ace ed | e 
October 18, ESPN 8:00 p.m. EDT 
IndyCarnival - Gold Coast, Thomas J. Lydon, Cabot, PA—Skip Barber Trip 
Queensland, Australia | | 
November 1, ESPN 8:00 p.m. EST Jack Bacon Jr., Loretto, MN— Craftsman Tool Set 
Marlboro 500 Presented by Toyota 
Fontana, CA 


Congratulations to our winners and thanks to our sponsors! 


(Broadcasts subject to change) 


TOYOTA | Everyday 
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LAR SCIENCE 


ASK POPU 


Why should nickel-cadmium batteries 
be completely discharged before 
recharging them? I have heard that 
ithas somethingto do with "memory." 
What does that mean? 
G.R. Scott 
Menlo Park, Calif. 


THE TERM “MEMORY” refers to the 
ability of nickel-cadmium (NiCd) 
batteries to remember the point at 
which they were previously recharged. 
Let’s say, for example, that you brush 
your teeth with an electric toothbrush 
that has a NiCd battery, and you don’t 
expend the brush’s full charge before 
you put it back in the recharger. 
When you next use the toothbrush, 
it will begin to fizzle at the same point 
as when it was previously placed back 
in the recharger, rather than when 
the battery is chemically spent. 
Why? Within battery cells, the el- 
ements nickel and cadmium exist as 
crystals. These crystals dissolve in a 
hydroxide solution as the battery dis- 
charges, and then reform into crystals 
when it recharges. If a battery is never 
fully discharged, some crystals don’t 
dissolve and continue to grow, even- 
tually reducing the surface area, and 
therefore the voltage and perfor- 
mance, of the battery cell. If this 
process continues, the sharp edges 
of the crystals grow through the metal 
plate that separates the positive and 
negative ends of the battery, causing 
a large discharge or an electrical short. 
Completely discharging NiCd bat- 
teries once every one or two months 
can prevent most crystals from grow- 
ing too large to cause damage. If you 
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HOW IT WORKS 


HDTV Transmissions 


HIGH-DEFINITION TV signals will be broadcast this year through the air, via 
satellite, and soon via a high-definition cable box. Here’s how these high-qual- 
ity audio and video signals move from the studio to your home. - | 
—Suzanne Kantra Kirschner | 


1 High-definition video 
and 5.1-channel surround 
s. sound are recorded simul- 
— — ^- taneously onto a tape. 


3 The MPEG-2 video file 
and Dolby Digital audio — 
files are combined in a 
device known as a trans- 
port multiplexer to form | 
>... one stream of interwoven 
5.3 digital information. 


2 Video is encoded 
in the MPEG-2 format 
and audio is encoded 
as Dolby Digital. 


4 The digital information enters a com- 
ponent called the vestigial sideband 
(VSB) modulator, which reads the infor- 
mation and turns it into a radio-fre- 
quency wave. 


‘5 The radio-fre- 
quency wave is 
amplified and 
broadcast as a 
specific channel. 


‘6 The tuner in 
your digital TV or 
set-top box picks 
up the broadcast 
when it's tuned to 


the same channel. 7 The VSB demodulator in your TV 


or set-top box reads the variations in 
the radio-frequency wave and turns 
the wave back into the stream of in- 


8 The transport de- terwoven audio and video signals. 


multiplexer in your 

TV or box separates j 

the audio and video 

components of the 

signal and sends | 

the audio signal to | 9 The resulting video signal is 
the Dolby Digital displayed on a high-definition 
decoder and the "P TV, while the audio signal is 
video to the MPEG- played through a five-speaker 
2 decoder. surround sound system. 
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have older NiCd batteries that have 
never been properly discharged, 
chances are they'll never reach the 
full-charge state they were in when 
they were initially charged. More in- 
formation on this topic can be found 
at www.cadex.com/cadex/faq.htm. 


Why are insects attracted to light? 
Chris Hein 
Mulvane, Kan. 


"TO INCREASE their chances of sur- 
vival," says Harry Howell, a research 
associate of entomology at Texas 
A&M, in College Station, Texas. 
Evolution has given insects many 
ways to do this, he says. Some insects, 
for example, use light as a directional 
signal to find food. The cotton leaf 
worm and cotton bowl worm, which 
are both actually moths, migrate by 
moonlight, traveling north from their 
South American birthplace to feed 
on cotton plants. By keeping the 
shadow of their antennae falling on 

a single spot on their eyes as they fly 
toward the moon, the moths main- 
tain a northward direction. 

Another moth moon-follower is 
the tobacco bud worm. Often, these 
insects are confused by lightbulbs or 
the flame of a candle. Interpreting the 
source of light as the moon, the in- 
sects fly toward it. As they approach 
the light, they must keep turning to 
keep their antenna shadows in the 
correct position, so they wind up or- 
biting, say, your porch light. 

Insects may also use light to find 
mates. June bugs, for example, con- 
gregate by the thousands around light- 
bulbs, so finding a suitable partner is 
a virtual certainty. They were proba- 
bly attracted to the concentrated light 
of the setting sun, or the bright glare 
of the moon reflected off the ocean, 
and in those situations found mates, 
says Howell. But such insects gather 
around an artificial light source for the 
same purpose. "If enough of the same 
species are instinctually attracted to 
light, the chances of finding mates at 
the source is great. Insects that have 


evolved these mechanisms have a 
better chance of passing their genes 
on to the next generation," he says. 
Dry wood termites and green lace- 
wings also seek out light in the search 
for partners. The lacewings have an- 
other motive for crowding around 
lights, as well: They feed on other 
insects and go where they're plentiful. 


What is Bell's palsy and what 
causes it? 
ransaoma( hotmail.com 


BELL'S PALSY IS a disorder in which 
one side of a person's face becomes 
paralyzed. The telltale sign is a lop- 
sided smile, which results from dam- 
age to the facial nerve that passes 
through the base of the skull and 
around the inner ear. Although the 
cause of Bell's palsy is unknown, any 
type of trauma, including stroke, head 
injury, or viral infection, can damage 
the facial nerves and produce the 
same symptoms. 

Cancer, multiple sclerosis, and 
Lyme disease are among afflictions 
that can cause facial paralysis. Bell's 
palsy, however, refers to facial paral- 
ysis that has no known cause. 

Bell’s affects approximately 40,000 
Americans each year. Eighty percent 
of these sufferers recover sponta- 
neously within a few months or after 
treatment with steroids. In cases in 
which the paralysis is severe, treat- 
ment might also involve massaging 
the weakened facial muscles to keep 
them from tightening. 


What causes "ringing" in your ears? 
M. Lafazan 
vid fax 


HEARING A ringing sound in your 
ears usually indicates damage to the 
cochlea, a tiny snail-shaped organ in 
the inner ear. The cochlea is covered 
with thousands of hair cells that con- 
vert sound vibrations into electro- 
chemical signals. In a healthy ear, 
these signals are sent to the brain, 
where they are interpreted as sound. 


When the hair cells are traumatized, 
or damaged, their electrochemical 
signals are altered. The brain inter- 
prets these altered signals as a ring- 
ing noise, known by the medical 
term tinnitus. 

Prolonged or intense tinnitus can 
be caused by a variety of factors, in- 
cluding exposure to loud noises such 
as fireworks, gunfire, or concerts; 
large doses of aspirin; head or neck 
trauma; or even brain tumors. Any- 
one experiencing severe ringing in 
one or both ears should seek the ad- 
vice of a physician. 

If you suffer from infrequent spells 
of tinnitus that last only between 20 
and 60 seconds, don't fret. According 
to Dr. Billy Martin of the Oregon 
Hearing Research Center, "almost 
everyone experiences these sponta- 
neous 20-second tinnitus spells, and 
they're nothing to worry about. Peo- 
ple who have had their ears checked 
before and after these spells show no 
indication of any ear damage." 

Though the specific cause of these 
spells remains unknown, Martin sus- 
pects that "spontaneous tinnitus" is 
the result of a dying hair cell. All cells 
have a limited life span, he says, and 
the cochlea is so sensitive that it can 
detect the loss of a single hair cell. 


Why do mosquito bites itch? 
Dmalmgren Qaol.com 


WHEN A MOSOUITO punctures your 
arm in preparation for a blood meal— 
which is, by the way, preparation for 
her egg-laying process—she injects 
a bit of her saliva. (As evolution would 
have it, male mosquitoes don’t bite.) 
This saliva contains an enzyme that 
keeps your blood from clotting long 
enough for the mosquito to get her 
fill. But the enzyme is a foreign in- 
vader in your body, and signals your 
immune system to send defensive 
cells to the wound, where they release 
histamine. Histamine, in turn, makes 
you itch. So it’s not the mosquito that 
causes the itching, but your body’s 
response to her. 
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TECHNOLOGY UPDATE 


Finally—a "cure" for bad breath! 


For years, the cause of chronic bad breath has been misdiagnosed, | 
but a dentist's research has led to TheraBreath™, a dramatic treatment — V 
system that works naturally and effectively. 


These days, people spend 
a great deal of time on 
their health and fitness. 
Exercise, nutrition and 
an emphasis on general 
wellness are important 
to people not only for 
medical reasons, but for social ones as well. 
Everyone wants to feel and look their best. 
Unfortunately, many people around the world 
suffer from a condition that cannot be cured 
at a health club, spa or even a hospital: 
chronic bad breath. 

It is estimated that over 80 million people 
worldwide suffer from bad breath, or halitosis. 
In the past, treatment has consisted of mask- 
ing the odor with mouthwashes or mints, 
flooding the mouth with alcohol-based rinses, 
or the latest craze, popping pills that claim 
to cure the problem in the stomach. None of 
these treatments work, because halitosis is 
caused by bacteria on the back of the tongue 
and upper throat that produce sulfurous 
gases. The way to stop bad breath is to stop 
this process, and this is 
the secret behind the revo- 
lutionary TheraBreath™ 
system. 


You're the last to know. 
Because halitosis origi- 
nates in the mouth, it is 
virtually undetectable by 
your own sense of smell. 
You may notice a bitter, 
sour taste in your mouth 
or a whitish 
coating on the 
back of your 
tongue, but 
you general- 
ly find out 
there's a prob- 
lem when a 
family mem- 
ber, friend or 
co-worker 
brings it to 
your atten- 
tion. At that point, you 
need an effective, long- 
lasting and easy-to-use 
method of eliminating 
the problem. Without 
proper treatment, chronic 
bad breath can lead to 
a loss of confidence and 
self-esteem, and it can even result in 
depression. The problem can adversely affect 
your marriage, social life, career and relation- 
ships with family members. What's needed 
is a quick and effective treatment that works 
naturally with no side effects. 
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These compounds 
are sulfides, 
which create odor 
and bad taste. 


HOW IT WORKS 
We all have natural bacteria 
that live on the back of the 
tongue and aid in digestion. 
Under certain conditions, 
these bacteria will break 
down proteins and transform 
them into sulfides, which 
create odor and bad taste. 


Oxyd-Vill™ (concentrated 
pH-balanced CIO»), the active 
ingredient in TheraBreath, 
transforms these odor-caus- 
ing sulfides to sulfates, which 
have no taste or odor. 
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A scientific solution. As a dentist 
with a degree in bacteriology, Dr. 
Harold Katz has been keenly aware 
of the widespread nature of this 
problem. It was not until his daughter 
came to him about her halitosis, 
however, that he began to research 
the problem in earnest. His studies 
led him to an amazing discovery 
about the source of bad breath: it does 
not originate in the digestive system, 
and the food you eat has no direct 
effect on your breath. 

Certain foods, however, contribute 
to the production of sulfurous gases 
in the back of the mouth. Acids in coffee and 
proteins in dairy products exacerbate the 
problem. Mints and mouthwashes intended 
to mask or prevent bad breath actually worsen 
the condition because sugar and alcohol dry 
out the mouth. Many common medications 
for everything from high blood pressure to 
depression have the same drying effect, result- 
ing in the formation of odorous gases. Mucous 
from post-nasal drip con- 
tains dense proteins that 
are full of sulfur. Some 
treatments for halitosis 
contain Sodium Lauryl 
Sulfate, which can cause 
canker sores. The only 
effective means of elimi- 
nating the sulfur gas 
production is to introduce 
oxygen to the bacteria, 
causing them 
to produce 
tasteless, 
odorless sul- 
fates. 


Effective, 
safe and 
natural. At 
his California 
Breath Clinic, 
Dr. Katz has 
perfected a 
five-step pro- 
gram for treating halitosis. 
By using these products 
on a regular basis, chronic 
halitosis sufferers can end 
their problem. The Thera- 
Breath system eliminates 
the problem of bitter or 
sour taste in the mouth, 
improves general periodontal health and will 
even whiten teeth. Unlike mouthwashes that 
are flavored heavily or designed to taste like 
medicine, TheraBreath has a mild spearmint 
flavor that tastes great and creates pleasant, 
neutral breath. It contains no SLS compounds, 


These compounds 
are sulfates, which 
have nao odor or 


bad taste. 
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so you will not 
suffer from an 
increase in canker 
sores or any other 
side effects. These 
products are all- 
natural and simply 
introduce a greater 
amount of oxygen 
into the mouth’s 
chemistry. 

Try it risk-free. 
The TheraBreath 
System is an effec- 
tive, safe and easy- 
to-use solution to 
a troubling prob- 
lem, but don’t just 
take our word for 
it. Try this product 
for yourself with 
our risk-free home 
trial. If you are 
not fully satisfied, 
just return it with- 
in 30 days for a full 
refund. 


TheraBreath™ 


Dear Dr. Katz, 


Our son has had a 
breath problem for 
years. He tried mouth- 
washes and mints. 

We took him to doc- 
tors and dentists, and 
even had lus tonsils 
removed. Nothing 
worked, until he tried 
your product. | am so 
thankful and thrilled 
that you found the 
solution to his prob- 
lem. You'll never 
know how much you 
changed his life! 


—M.C. , Los Angeles 


$39.95 $6 S&H 


E ë ë E B 5$ 5B 35 B NW B 


Please mention promotional code 2805-12715. 


For fastest service, call toll-free 24 hours a day 


800-992-2966 


To order by mail, send check or money order for Hie total amount 
including S&H. To charge it to your credit card, enclose your account 
number and expiration date. 


Virginia residents only—please include 4.5% sales tax. 
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2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23113 


The Hoover Dam 


COMPLETED IN 1935, the Hoover Dam 
was the largest public project of its 
day. Today the dam, which crosses 
the Colorado River and connects 
Nevada and Arizona, irrigates more 
than 1 million acres of U.S. land and 
a half-million in Mexico; provides water 
for 18 million people; and generates 
more than 4 billion kilowatt-hours of 
electricity a year, or enough for 1.3 
million people. Though many critics 
have since pointed out the 
deleterious effects that dams 
have on the environment, 
the Hoover Dam remains 

a magnificent engineering 
achievement. POPULAR 

Science detailed the project 
(right).—compiled by 
Mariette DiChristina 


In 1928, Congress passed 
the Boulder Canyon Project 
Act, authorizing construc- 
tion of the dam. Construc- 
tion began in 1931 and the 
last concrete was poured in 
1935—two years ahead of 
schedule. The power-plant 
wings were completed in 
1936 and the first generator 
began working that October. 
The 17th and final generator 
began operating in 1961. 


Hoover Dam has also been 
called Boulder Dam, after the 
Boulder Canyon Project. (The city 
that sprang up to support and build 
the dam is also called Boulder.) Con- 
gress made the name Hoover official 
in 1947. Herbert Hoover, the 31st 
U.S. president, had strongly sup- 
ported construction of a high con- 
crete dam on the Colorado River. 


Some 16,000 men worked on the dam 


over five years—3,000 at any one 
time. They worked in shifts, so con- 
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THE FACTS 

struction continued 24 hours a day, 
every day—except for Christmas and 
Independence Day. The average salary 
was $5 a day, which was more than 
four times the average wage at the 
time. The work was difficult: 96 men 
were killed in work-related accidents. 


The diversion tunnels, which pulled 
the river water away so the dam could 
be constructed, are 4,000 feet long. It 
took two years to build and line them. 
When the river was drained, engi- 


neers found a riverbed of stinking 
muck. More than 2 million cubic yards 
of the mud and silt had to be re- 
moved before reaching the bedrock 
that could support the dam. 


Poured concrete heats up as it cures. To 
speed curing, dam builders invented 

a new cooling method. Chilly water 
was run through 590 miles of cooling 
pipes that were embedded in the 
poured concrete. The cooling contin- 
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ued until 1936. Without this method, 
the concrete in the dam would have 
taken 150 years to cure completely. 


The dam cost $165 million to build. The 
amount was repaid—with interest—to 
the federal Treasury in 1987 through 
the sale of hydroelectric power. 


Hoover Dam is 726 feet tall. It mea- 
sures 45 feet wide at the top, but 
spreads to 660 feet thick at its base. 
Some 3.25 million cubic yards of con- 
crete were used in the dam. 
That's enough to pave a 
two-lane highway from San 
Francisco to New York City. 


Most of the power from 
Hoover Dam goes to users 
in southern California (56 
percent), and the rest is di- 
vided among users in Ari- 
zona (19 percent) and 
Nevada (25 percent). The 
nearby neon-studded city 
of Las Vegas gets just 1 
percent of that power, since 
it didn't yet exist when the 
dam power was divvied up. 
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There are four generators. In 
1 second, some 8,000 cubic 
feet of water flows through 
each generator pipe—that's 
equivalent to 640,000 12- 
ounce cans of your favorite 
beverage, by the way. 
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Hoover Dam's reservoir, Lake Mead, is 
America's largest man-made reservoir. 
Named for Bureau of Reclamation 
Commissioner Elwood Mead, the lake 
can store 28.5 million acre-feet of 
water (an acre-foot of water would 
cover a football field to a depth of 1 
foot)—enough to cover the state of 
Pennsylvania. If the dam disap- 
peared, it would take six weeks for 
the lake to empty. It took 6'4 years 
for the lake to fill completely. 
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The TIMBERLINE GEODESIC 
DOME. A beautiful home with 


spacious rooms, cathedral ceilings and 
unsurpassed energy efficiency. AND you can 
build it yourself. Since 1969 Timberline 
Geodesics has been providing dome kits in 
many styles and sizes for customers all over 
the world. Buy the complete kit, or just the 
Connector Package and save by cutting your 
own lumber. Planning Package is over 100 
pages of color photos, floor plans, assembly 
instructions, prices and more - $12. 


Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704 
www.domehome.com 
For credit card orders call 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 
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NEW WAYS TO 
ENJOY MUSIC 
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WITH YOUR | 


COMPUTER! 


! Transform your f 


multimedia 
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y a Desk Top Media 


Production 


(DTMP) system with software and f 


mE hardware bundles. Perfect for music 
composition, video, multimedia, karaoke, 
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FREE CATALOG! 
1-800-380-2580 
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is your complete source for solar | 
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(406) 363-6924. 


www.edirol.com 
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1-800-DOME-HOME or 
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HOME AUTOMATION 
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zi DEVICES! Ready 

——— to use or easy to 

assemble plans and kits include 

burning lasers, home/personal 

protection, surveillance, video, high 

voltage tesla, plasma and ion ray guns, 

ultrasonic shockwave, anti gravity, 

force field, pulsed magnetic projectors 
and much more. $2.00 


iL x "Infrared Audio/Video 

“=| Control, HVAC, Pet 

- 9 Care Automation, Wiring! 

_ Supplies and more! Make 

" — your home "Smart" with 
products you can install yourself. 

Lowest Prices Guaranteed! 
800-SMARTHOME 
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WWW. smarthome. com 


mm AUTOMATION SYSTEMS, INC. 
FREE 144 page Catalog 800-762-7846 


f r science. 


Call 1-800-728-6999 for a free catalog. 


— sofort 


l5. DL ABBICON TU E. Gloucester Pike 
SCIENTIFICS CATALOG DIVISION argen NJ 08007-1380 + E-mail us at: scientiics@edsci.com | 


« sunjnoourg e sadoos 


4lecderscre: ™ [Jl] PUT A DRESSER UNDER ND Ne HYDRAULICS 
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16 drawers. Replaces bed frame. Your 4l source for: 
Saves space, ends clutter and esei and 
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stained, solid wood construction. 
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Hand Tools * Air Compressors and 
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Welders * Log Splitters and ALTERNATIVE ENERGY products for 
DIRECT | 
Optional: 6 ft long end drawers, 


independent energy anyplace. Our catalog 
features solar power, wind power, hydro- 
electric power, generators, wood stoves, 
pumps and more! Send for your copy today! 


Chainsaws * Name Brand Power, 
Air and Hand Tools * Lawn and Garden 
Equipment and Accessories * Pressure 


headboard, side tables, and mattress 
featuring “dual firmness” control. 
Shipped UPS. 

48 page color catalog FREE 


Washers and Spraying Equipment 
* Trailers, Trailer Parts and Winches * 


| Hydraulics and MORE! Code - 15446 


Save to 50% 
Request your FREE catalog today! 
Call Toll Free 1-800-533-5545 


$5.00 (refundable with first order) 


SUN PRODUCTS 
656C N. Wellwood Ave. Dept 140-A 
Lindenhurst, NY 11757 
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[suburban/rural property 
jowners, businesses of any size: 


"| learned my new skills at home. 
Now, I'm making 49^ 
$40 an hour,” <2 


You can too. Keysis 


The decision to invest your time, energy 
and money in training for a new career is 
one of the most important ones you'll ever 
make. It can offer you the chance to qualify 
for the job you want, the money you need, 
the prestige you deserve and a better life. 


since 1926, Foley-Belsaw has been a 
world leader in training people for exciting, 
profitable new careers in high paying fields. 

Increase your income in a fast-profit 
recession-proof career of your own. 
There's absolutely no obligation and no 
salesmen will call on you. Just fill in and 
mail coupon below or call to receive full 
information and details by return mail. 


Mail Today For FREE Fact Kit 
Or Call Toll-Free 1-800-487-2100! 


Á Ta, FOLEY-BELSAW INSTITUTE 
Wey 6301 Equitable Rd. 
Since 1926 Kansas City, MO 64120-1395 


W Please Check Only ONE of the Following 

L]Locksmithing- 13088 LJWoodworking- 43827 
LJSmall Engine Repair- 52960 — [ ]Upholstery- 81497 

[J Saw & Tool Sharpening- 21895 (Vinyl Repair- 71432 

OVCAR Repair- 62784 Electrician- 95365 

C Computer Repair- 64686 (Computer Specialist- 38331 
[ TV/Satellite Dish Repair- 31555 OPC Programming- 35502 
O Gunsmithing- 92588 
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"Tou. FREE 
pays for itself over and over in I(Bcoy 3S -9400 
time and labor saved! Please write or call for com- 
lete FREE DETAILS of the Revolutionary DR* 
WERWAGON" including prices, specifications 
and "Off-Season" Savings now in effect, 
To: COUNTRY HOME PRODUCTS* 
Dept. 3634N, Meigs Road, P.O. Box 25 
Vergennes, Vermont 0549] 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


OCNetworking Specialist- 39318 | 


What is amber? 


A. Mitchell 
Charlotte, N.C. 


ALTHOUGH IT looks like stone, am- 
ber is actually ancient resin from 
conifers and some tropical broad- 
leaved trees. Trees produce these 
resins as a defense against insects or 
disease, or as a protective cover for 
wounds from, say, a snapped branch. 
As the resin reaches the surface of the 
tree, it hardens. But it takes specific 
environmental conditions—and time 
—for that resin to become amber. 
The resin must find an appropri- 
ate resting place—in lake sediments, 
for example. What makes that type 
of environment suitable is that it 
lacks oxygen, which would begin to 
decay the resin. Then, over several 
thousand years, the resin becomes a 
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Yes, it's really possible by making and 
selling bright, colorful Badge-A-Minit 
buttons. Buttons are proven money- 
makers at fairs, flea markets, con- 
ventions, or anywhere people 
congregate. They're fast and easy 

to make with Badge-A-Minit and 
inexpensive! 


Call for a FREE full color X b | 
catalog or order a 


Starter Kit for only $29.95 . geb. "ns - ". 
CM 


plus $4.50 shipping. 
(IL residents add $1.87 tax). 


Badge-A-Minit, Dept.PS498, P.0. Box 800, LaSalle, IL 61301 
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CALL 1-800-223-4103 


PEDAL POWERED 


VEHICLE- ton 


1,2 & 4 Passenger Models 
Street Legal * Multi Gear 
Easy to Pedal * Fun 
Factory Assembled 


www.rhoadesinfo.com 
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substance known as copal, and is 
considered "subfossilized" —that 


exposed to a hot flame. As com- 


copal hardens into amber, which 


to a flame, but won't liquefy. > 


QUESTIONS FOR FYI? 

We answer your most frequently asked 
science and technology questions in the 
Ask Popular Science section of FYI. Only 
letters that are selected for publication 
can be answered. 

E-mail: AskPopSci(2 popsci.com 
Address: 2 Park Ave., New York NY 10016 
Fax: canine CHRE 
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is, it seems hard, but will melt when 
pounds in the resin called terpenes 
become chemically linked over thou- 


sands or even millions of years, the 


softens and blackens when exposed 
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With a SunSetter® Retractable Awning, you can choose full 
sun, partial shade or total protection from rain or sun... 


ow get three times the use of your deck with [EET — Opens and 
the adjustable, affordable SunSetter Awning. It i l es with 
makes your deck or patio like an additional room clos á 
on your house! Lets you enjoy your deck or patio ease in 
rain or shine. Protects your family, guests and patio — | ; seconds! 
furniture from rain, harsh sun and harmful UV rays [iss 3 SAVE WITH FACTORY 
far better than a tippy patio umbrella. Adds to the as > DIRECT PRICING! 


beauty and value of your home. Expertly crafted in —— å N 

America for years of maintenance-free enjoyment. | um ^ 

e 100% waterproof fabric. Call Toll Free: 1 -800-876-8060 
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The Retractable Patio & Deck Awning TIBUS MUS 4678, 184 Charles Street, Malden MA 02148 
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vou simply guide it with either hand! So PERFECTLY 
BALANCED, it's easy for anyone to operate! 

e NO SHAKING...NO STRAIN like you get with 
front-tines or hand-held tillers! 

* TILLS seedbeds, even tough sod with ease... 

plus POWER COMPOSTS crop residues, leaves, 
weeds, cover crops, etc., directly into your soil! 
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[| See 1 1 1 1 1 1 1 1 1 1 1 ee 


Please mail this coupon today FREE DETAILS of the DR*, 
IROTO TILLER/POWER COMPOSTER including prices! 


| TO: COUNTRY HOME PRODUCTS", Dept. 3634R 
i _ _Meigs Road, P.O. Box 25, Vergennes, VT 05491 


MEN: BE 


specifications of Manual and ELECTRIC-Starting models, 
land "Off-Season" Savings now in effect. l 
- Name 2 
ME PSC & 
Address is 
| | City Stae — ZIP 5 
I 

1 

al 


Tired of being short? Our quality leather | 
footwear has a hidden height-increasing inner- 
mold inside the shoe. NO OVERSIZED HEELS! Look 
like ordinary shoes. Will make you up to 
3” TALLER, depending on the style. Over 100 styles 
to choose from including dress shoes, boots, | 
sport shoes and casuals. Extremely comfortable. | 
sizes: 5-12. Widths: B-EEE. In business over 55 
years. MONEY-BACK GUARANTEE. Call or write 
today for your FREE color catalog. 


ELEVATORS® 
HICHLEE SHOE COMPANY, DEPT.PS84 
P.O. BOX 3566, FREDERICK, MD 21705 


1-800-290-TALL 


One scientists vision 
revolutionizes the hearing 


industry, benefrting millions 


of people... 


® 


Crystal Ear" uses sophisticated electronics to provide C 
affordable, cosmetically-pleasing and easy-to-use hearing ampl ‘fication. 


earing loss is the world’s number-one 

health problem, but in most cases it 

goes completely untreated. For many 
people, hearing devices are way too expen- 
sive, and the retail middlemen want to keep it 
that way. What's more, treating hearing loss 
the old retail way can involve numerous office 
visits, expensive testing and adjustments to fit 
your ear. Thanks to Crystal Ear, the “sound 
solution” is now affordable and convenient. 
You'll feel years younger! Wear Crystal 
Ear indoors, outdoors, at home and at work. 
Crystal Ear arrives ready to use, complete 
with batteries, two different fitting sleeves, a 
cleaning brush and even a carrying case. 
Crystal Ear is a breakthrough advance in the 
hearing device field. It is made in the USA, 
using state-of-the-art micro-manufacturing 
techniques that cut costs dramatically— 
savings that we can pass on to you. The 
conventional companies, domestic and foreign, 
don’t like that! 
Don't be fooled by high prices. No 
hearing device, no matter how expensive, can 


SECRETS! 


Discover one of the most bizarre collections of 
incredible plans, lost secrets, forgotten how-to, and 
strange books ever assembled! Write for a catalog! 

Learn how to make neon signs, rewind motors. 


e Plastics! Get high power from auto al- 
| ternators and generators. 


: R | and 
* Hydrogen! ^" 5 visse 
ki | 

e Homesteading? :.i howa 

, Ba di bot, 

a: Booze! Tesla Coil, jacob's Ladder, Vande 

Graaff, & ! 

* Radio! “Seces or y 
iir 

e Tesla! 17s i 

e Chemistry! » 
* Much More! 

embalming corpses, homesteading, E 
survival. Plastic injection molding! § 


Recycle precious metals! Make 
magnets! Learn calculus, phys- . 
ics, Much more! Finest collec- & 
tion of Tesla books! Cameras, 5 
sawmills, crystal sets, electron- 
ics. Secrets few people know! 
Write for Lindsay's Secrets & 
catalog! All books highest qual- 
ity! Guaranteed. Catalog sent , 
immediately! Write today! 
FAX 815/935-5477 


Catalog of Bizarre Books 


Send Your Name and Address to 


lnc SECRETS! | 


Box 538-WX18, Bradley IL 60915 
http://www. keynet.net/~lindsay 


ACMVEPTTIsemMment 


eliminate background noise, despite ~ 
claims by the manufacturers. Crystal Ear does 
not promise miracles—just an affordable, 
sound solution to many common hearing 
problems. 

Risk-free. Try Crystal Ear and hear what 
you've been missing. It comes with a 90-day 
manufacturer’s limited warranty as well as 
our risk-free home trial. If you're not satisfied, 
return it within 30 days for a full refund. 
Crystal Ear”: 


Three credit-card payments of $99.95 $19 S&H 
If not purchasing a pair, please specify right or left ear. 


Please mention promotional code 3464-12785. 
For fastest service, call toll-free 24 hours a day 


800-992- 2966 


E comtrad 


2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23113 


61 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 


Diplomas and Degrees 

Now, at home in your spare time, 
without any previous experience, 
you can train for a money-makin 
Career... even get a S greet 
Associate Degree. Call or send 
for free information on the career 
field that interests you most and 
how to train for it. 


CALE 1-800-595-5505. ext. 1977 


Y 
Tct. CALL ANYTIME—?4 hours a day, 7 days a week. 
OR MAIL COUPON TODAY! 
International Correspondence Schools 
Dept. APC ak Street, Foie PA 18515 l 
Send free facts on how | can study at home for the career 
| | have chosen. No obligation. CHECK ONE BOX ONLY. | 


i ——— P — M —— M1 
— —— M —ÓÁ— 


ATOZM 


| ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED i 

— Ae RE NE agre pe DEGREE PROGRAMS 
usiness Ma neering Tec 

[ 61 Accounting TE C 62 Mechanical Mechanical Gras ones l 

| C dus Mgmt.—Finance Option L| & Dea gren tno l 
[.] 80 Bus. Mgmt. —Marketing O 87 Electro nology . 

i CAREER DIPLOMA PROGRAMS 1 
= 07 High School O 56 Groomer 

| 5 ot At Mechanics ton S Da AQ Travel Agent i 

l L] ori RA O 12 eor Decorator 
C 06 Electri O55 Diesel Mechanics i 

l L] 70 Small Business Management C 26 Teacher Aide I 
O 25 Gunsmith O 38 Medical Transcriptionist 

I O 96 Tax Preparer L]84 Pharmacy Technician | 
O 03 Child M Vt Management CI 15 Home Inspector 

I O 23 Medical Office Assistant L]31 Locksmith | 
C 24 Dental Assistant []72 Appliance Repair 

I L] 18 Bartend LJ 58 Private | | 

| O 32 Art O 88 Small Engine -—- 
O 33 Motorcycle Repair C 102 Professional Landscaper i 

| C 05 Hotel Restaurant Mana O 149 Jewelry Repair Technician i 
L] 85 uns [] 83 Internet Web Page Designer 

i O 54 Aut [] 151 Plumber j 
[1 38 Personal micans O 152 Maso 

i O 27 PC O 158 Auto Body Repair Technician | 
OH A+ Cert. Test Prep.* [.] 148 Drywall Installer & Finisher 

i O 48 Computer-Assisted O 105 Computer Graphic Artist I 
L] 84 ine Nutrition C 104 Carpenter 

| O dbi Repair L] 145 Home Remodeling & Repair i 
L] "i cee - Computer Programming 

| [] 4 Alis cid O 01 Programming in BASIC i 
= n Care Specialist [] 37 Visual Basic 

| C 69 COBOL" | 
*Certificate programs. [] 82 Java 

| Name : Age i 

| Street Apt. 4 i 

l iai Zip i 

p Phone ( — RR, TRE RR 

n å 8 8. 80 — M 1M eee 3M 3| 


Yesterday. Today. Tomorrow. 
Famous & Historic Trees Bring History Alive! 


Yesterday...In 1785, George Washington 
planted a tulip poplar at Mount Vernon. Our 
first president kept meticulous journals about 
his estate and planted many trees. 


Today...The seeds from the original George 
W asbnpron Tulip Poplar have been hand- 
picked and grown into small, direct-offspring 
trees. EMI 
Tomorrow... You can own and 5 EI 
plant a historic tree and help 


AMERICAN FORESTS continue our § ] 
work to preserve trees and forests, 
far into the twenty-first century. 


Call 1-904-765-0727 for VOUT Famous & Historic 
Trees Ix ioklet or write p: 
AMERICAN FORESTS 
Famous é? Historic Trees 


8555 Plummer Road | EES 
Jacksonville, Florida 32219 AMERICAN , ;| 
STORBSTS 


FACTORY DISCOUNTS UP TO 
57,000.00 ': 


= ldeal for garage & workshops 
a Protect your investments economically 
a Up to 80' wide, unlimited lengths 


CALL FOR SIZES NC 


Limited time offer AMERICAN) | 


800/891-6733 ask tor wi. 443 


visit our website - www.steelspan.com 


TAN at HOME: 


$20/Mon ' WOLFF. : 


BUY DIRECT & T i= 


| HOME DELIVERY 


Commercial Units Available 


E 1-800-842-1 324 


WOOD HEAT 


Forced air or 
hot water furnaces 


* Charmaster? 
(218/326-6786 2307 C HWY 2W 
GRAND RAPIDS, MN 55744 


| prices and production trade 


ee p a d mmus c 


Presenting the NEW ALL-TERRAIN" 
DR” FIELD and 
BRUSH MOWER 


— the Amazing Walk-Behind Brush Cutter that — 


CLEARS & MAINTAINS meadows, ©) 
|pastures, woodlots, wooded and rough 
non-lawn areas with ease. CUTS tall 
[2rass, weeds, brambles, tough 
brush, even hardwood saplings 
up to 1" thick! 
CHOPS/MULCHES most 
everything it cuts. Leaves NO 
TANGLE of brush to pick up 
like hand-held brushcutters and 
sicklebar mowers. Perfect for 
low-maintenance wildflower d im 
meadows, European-style, Bestes 
woodlots, walking | 


Make and Sell Your 


Own Ornamental | 
Concrete Items! 


Book about Aluminum Molds 
including over 425 designs, 


“SAVE MONEY 


with a MAGNATRAC., 1 


= om 


Buy Factory-Direct. Use for excavating, | paths, or any area you MA e 8 — 
fh 2— ~___ clearing, landscaping, gardening, only Want to mow i 
— = ~ logging. Work for others for ! month or 

-Æ| extra cash! MAGNATRAC M | |. ec ® | 
crawlers low as $4500! i | ONCE a season. 
€ BROCHURE - FREE } Te 

ey €CATALOG ...$2 5 | 

—hw« r7 © VIDEO - (45 min) $9 I i S 
x VISAMC - (414) 377-7211 3. | |, Up to 14 HP Me 
STRUCK * BOX 307 *Dept p5o498 8 ||e4 Speeds * Power Reverse 238 -4Uuoo 


j Please mail this coupon TODAY for complete FREE; 
I DETAILS of the DR” FIELD and BRUSH MOW ERI 
lincluding prices, specifications of Manual and! 


CEDARBURG, WI 53012-0307 of 


re oe m um LS.E BE E E B E M EL D E BD D D M EM 


ELECTRIC-STARTING Models, and "Off-Season"| 

-— | Savings now in effect. There is no obligation. l 
Benchtop machine shop — 4 smoes | | E 
* Make your own parts and repairs | jame ET E 
* Easy to use, free training | | PSC Æ 
* Work metal, wood, or plastic iy i | peres g 
GREE Dept PsPoBortsi7 — (CL, 9 € oo | ov 00000 sme 0 zr 9 
© Ann Arbor, MI 48106-1517 mm— E | To: COUNTRY HOME PRODUCTS”, Dept. 3634F ^ 

Rt I | l 

| - xut mai t i 

= J 


Call 1-800-345-6342 


1 Meigs Road, P.O. Box 25, Vergennes, VT 05491 


Revolutionary “2-in-1” 


SO MUCH EASIER to use than hand-held trimmers dh M 
OR small-wheels mowers! TRIMS plus MOWS every- | i. —~ 
thing from whole lawns (even wet, without clogging!) 
to tough, waist-high grass and weeds with incredible 
ease! Rocks, roots, stumps, etc., do it no harm because 
it has no steel blade to bend, break, or dull. Perfect for 
use with riding mowers for finish-up trimming and 
mowing... and for ALL trimming and mowing 
around vacation homes, hunting camps, etc. 

“Your machine is all you say it is. 75% quicker than a hand-held 

trimmer because of the extra power and heavier cord that enables 

me to wade right thru heavy grass and weeds. There is NO heavy 

load to swing back and forth tiring your arms and shoulders. 

It makes weed wacking ‘duck soup!" 

- Tom Lawrence, Somerville, New Jersey 

WyD . So, WHY HASSLE 
It The S with hand-held trimmers 
HARD — 
WAY? or small-wheels mowers? 

Please mail coupon below 
TODAY for FREE DETAILS 
about the Revolutionary 


a a a a a a a a a a a ca om co l ‘l eee es eee ee 


I YES! Please rush i complete FREE | 
DETAILS of the Revolutionary D ee 
TRIMMER/MOWER"™ including: prices 0 VY—-————— — A. 

and specifications of Manual and Electric- Ciy — State —— Zip 


| 
| Starting Models and “Off-Season” Savings To: COUNTRY HOME PRODUCTS”, Dept. 3634T 
! now in effect. Meigs Road, P.O. Box 25, Vergennes, VT 05491 


| CONVERTERS « DES CRAM gi E RS 


KA 
ELECTRONICS 


7C Sr Omaha, NE 63144 


! www.tkaelectronics.com » 
| Friendy Service. 
30 Day trial period. 
13 Month Warranty. 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


Crazy Dan's Price War 


we cut prices so low you won't believe it! 


able TY cal 


S 18884294369 


Void ipit d 
e Fe VEDO NOT al dell eqn 


equipment 
Nobody beats Dan the Cableman 


COPY RENTAL TAPES WITH OUR 
VIDEO STABILIZERS 


SAVE $100’S - 
EVEN $1000'S on premium 
CABLE TV EQUIPMENT. 


FREE ias TV Catalog. 


CABLE TV CONVERTERS 
Vp a L&L ELECTRONICS INC. 
Bossa nee 936 Betty Drive, Buffalo Grove, IL 60089 


*Years of customers 1 -800-542-9425 


complete satisfaction 
Purchaser must agree to comply with amy State and Federal laws 


«Quality Equipment 
«Shipped within 24 hrs regarding private ownership of cable TV equipment. 


*Free catalog 
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€, 
c b. 


x on, 
‘WORKSHOPS “< 


* 


| Order Now for Spring or 


Summer Delivery and 
SAVE UP TO 45% 
34x48 -Value $13,800 
Now ONLY $7,059 


Some Other Sizes Available 


| Pckg, incl. frames, galv. sheeting, hardware & 


trim, assembly plans & toll free tech support. 


D— 


Cable TV 
Descramblers 


dd * Filters * Accessories 


JO -aday pal- MO RISKI 


Fr 
Ur ibe 26 table wholesale OCES ce 
exe We 


Catalog 
Wor Wyo on ail germen ts 
" dd if m a able professionals! A, 


Credit Cards Welcome! 


-800-379-3976 


WEB SITE ADDRESS: HTTP:/ 'ORIOM-ELECTRONICS.COM 


Prices staring | 
=f Pee "Dame 


“> asiow as $99! 


l 
L 
P Jl 
| SAVE 1000's | 

` MEGA ELECTRONICS) 


hb 
Adare ond Hogan 
Four Expectations 


Thr Chii frei tity Ut itty amd Kecrratiomsl Applications bir 
Mihi fos wand Or aria (uw nukes S/O, * Patented Contra! Syiir 


| Dr Larrar dir Ad ramcnd Harter iid ams 7 wnfactmriwg Techmafigies 


Te vesci Hottest vete Helicopter - 


debitus a4 


FE VOLUTION ongles Corp. 
James Ad. PS = ™ celsii Spri ngs. ao gu 
Tai 821-2000 Fax (BT& E37. TOR = Orders: [800] 837 rem 
fone hes E ropwelutenimitic PN com 
Wen Site: Ail ran Pid iren Pies plo erm 


saian | 
L] xa a Li 


CABLE TV DESCRAMBLERS 
Best Prices * Friendly Service 
Dealer’s Special — 
| Minimum Quantity: 10 Lot 
30 Day Free Trial * 1 Yr. Wrnty.. 
All Makes and Models SH 


| 


r^ pr 


1 00) 078 
GLOBAL 
ELECTRONICS 


FULL VIEW | 90 Day Free Trial! 
CABLE BOXES ! Year Guarantee! 
= VIDEO STABILIZERS- sg ditm tape copy 
= TEST CHIPS, DEVICES, FILTERS AND ACCESSORIES 
with cable box purchase [REG.$9 95] 
ies! implying theft of service will be denied assistance 


N.S. INTERNATIONAL 


Code REDT CARD 48 O0.449-9189 


OVE olen Stairs | Uae T 


Spiral, Straight, and Se 
curved Stairs 

ALL Sizes & Styles 
Steel, Wood, Aluminum 
Custom & Stock Kits 

Free Brochures & W “as 

Factory Assistance fis 
1-800-431-2155 ext. PSS ant 9m un 
http/www.mylen.com =" 


p 


NS — ANY SIZE — . 


Free Brochures 
TOLL FREE 
| (1-800-231-0793) 


APRIL 1998 [7 


CABLE TW 


i ANY ADVERTISED. * 
OR WHOLESALE PRICE! 
. SAVE $$$ - DON'T: RENT 
CALL FOR FREE CATALOG! 


RISK FREE 
30 DAY MONEY BACK 
GUARANTEE 
.AYR. PARTS & LABOR 
Call AA Etcctronéca Today! 


800-258-9512 


http:// www.AAElectronics.com 


Backyard Shops 
TNT Spring 
op fo 


+9 Inventory 
one 
AVE ON SELECT SIZES 


* America’s #1 Arch-Type Manufacturer 
+ 20 Year Warranty 

= Easy Do-it-Yourself Construction 
* Free 16 Page Brochure 


3Ticc.Limnadsren. i 


Save Thousands 
Call Today 1 800 888-4606 


DESCRAMBLERS 
CONVERTERS Yj" 
VIDEO CLARIFIERS 


Guaranteed to remove all copy protection 
Lolo cc d 


Visit our Website & www.Bestdealonline.com 


ES | 
Pen.. 2 
7 exter 
: AU = Wa wid Class à struck) 
$12.95 "FL “i cra ble Ink Cartndges 
OT more ILU LED a Aji idis tks delivery 
$o Das > * hak ar money onder payable 
‘lore Barck 


i Personal Pen 
ww. pers alpen. com Bos 

Jn ivr a Fields 1L ois ‘el | 

U "Ihe world's most exciting and practical pen” 


opular APRIL 1998 


* Easy Financing Available - | | 


| [1133 30 Day Trial 
3:133 Product Catalog 
I lda | Year Warranty 


Zoan 000-854-2778 | 


BUILD A BIKECAR WWW. bikecar.com 
1 SEATER - 2 SEATER - PICKUP : 
BIKECAR! The Amazing Mini Car yt 


| You Build With Bike Pai ax ff. 
1 Seater Plans Only dx fee 

[$12.95 2 Seater Or | To: n 

| Pick Up Plans Add $5 
Each Or Order All 3 For Only | 

1519.95. To Order Send Check 

|Or MO. Visa/MC Orders Call og ADR EE kG 
1-352-854-8324 


TOP PRICES PAID 
FOR OLD GOLD! 


WE BUY OLD JEWELRY, 
DENTAL WORK, STERLING... 
SATISFACTION GUARANTEED! 
800 523-0968 .... “8” 

Please visit our website: 

www.garfield-refining.com 
Garfield Refining Company 
810 East Cayuga Street * Philadelphia * PA 19124 
PRECIOUS METALS SINCE 1892 


Salislaction Guaranteed or Money Back 


Link your TV-Descrambler-Computer into 
one system. Experience the possibilities of 
surfing the NET using your cable box remote. | 


Financing Available. 


FREE Cable TV decoder included 
with every purchase. 


HONEST PRICES 
NEWEST DIGITAL EQUIPMENT — 
h -ELECTRONIK 


III 


i “No Florida ‘Sales 


LOWEST 

PRICES! 
FACTORY | 

DIRECT! 


Call for FREE brochure or 
send $19.85 (£5 s!h] for 
BO minute info video 


 DESCRAMBLERS EI|-———— — 
CONVERTERS - FILTERS MET 
DYNAMO GENERATOR 


VIDEO STABILIZERS GUARANTEE 
NEVER BUY BATTERIES AGAIN ! 


rrou — 
cairo Yate USES MICRO-DYNAMO TECHNOLOGY P [—. 


TURN HANDLE TO CHARGE CELL AND |y) 
PRODUCE BRIGHT HOLOGEN BEAM 

OR CHARGE 12 volt CAR BATTERIES 

IN 15 MINUTES. DURABLE RUBBER 

CASING. PERFECT FOR CAMPING,AUTO 

OR HOUSEHOLD USES, 

NEVER ENDING POWER SOURCE ! 

Send $21.95 plus 4.00 shipping & handling to 
KONOHI , P.O. BOX 625 WINFTELD, ILL. GOTSO 


$21.95 


DedqIPPs] 


"Ol Welcome | 
$ Day Money Hack Guarantee ' SAWMILL S 3 79 5. 
_ Call Us Cast! . . FREE INFO 
l peaa ee | Norwood Ine 
RIA.ITY VIDEO No 3€ Sales | T Curtwright Dr 


rect l Unit 3 

F s Amberst, NY 14221 

_ )1-800-661-7746 
| Ext. 101 


ALARM SYSTEMS 


10 things to look at when purchasing a security 
system. Send $7.50, name, address to M.D.E., 
PO Box 147, Belleville, IL 62220. 


Powerful Steel Bender 
Affordable and easy to use! 


* Bends steel rounds and squares, 
also pipe and square tubing. 

* Excellent for repairs. fabricating, 
prototyping etc. 

Call toll-free for your FREE brochure 

1-888-8-TOMCAT or 1-888-886-6228 J 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
- Free Literature - 


DAKOTA ALERT, INC. 


Box 130, ELK POINT, SD 57025 
605-356-2772 


*Special Dealer Prices! «Compare our Low 
Retail Prices! eGuaranteed Prices + Warranties! 
eOrders shipped immediately! C.O.D. 

* WE'LL BEAT ANY PRICE * 


Sorry no N.J. sales. Dealers Wanted. 


ALL-TERRAIN VEHICLES 


CAD Build ItYourself 
G R Backhoe * Free 

D | G | 3 Brochure RS 

Plans for models 5-9 ft digging depth 

Starting at $1000 to build 

No machining Car Towable 1 

3-pt hitch plans too | 

Kits available 


S'PUSH & GO 
| Motorized Scooter 


| Fun For All Ages 


m 


Call For 


POB Box 6 B06, E Dept, 5 * Daleville, VA 24083 = 1-800-817- 5267 | 


ALTERNATE ENERGY 


SAVERS 


BUILD SUN, WIND, WATER POWERED AP- 
PLIANCES! 30 Plans. Details. 53.00. MCOAA, 
3203 Bordero, 1000 Oaks, CA 91362 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


HOVERBOARD THEORY AND SCHEMAT- 
ICS: $25. Free HoverTech, Box 16154, West 
Palm Beach, FL 33416 http:// 
www.hovertech.com 


SAVE UP TO 80% ON HEATING BILLS WITH 

A YUKON/EAGLE MULTIFUEL FURNACE 

Wood/oil, wood/gas, 
wood/electric 
whole house 

indoor warm air furnace. 
Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 
or 1-800-358-0060 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-S4, Seminary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 557 New Albany, 
IN 47150 


AUDIO/VIDEO EQUIPMENT 
Call 


LOUDSPEAKER REPAIR? 
Speakers, 1-888-FOAMROT for free info. (Toll 


Simply 


free- 24 hours.) 


REPAIR FOAM ROT 
YOURSELF! | 


«Save S55 wianginal kit! 

+ Kas to fit any speaker—Advent AR. 
JBL, Bose: Infin,, EV, ale 

^ Surrounds, adhesive & instr 

a MCI VISA/Discaver.—no LODS 


* Call w/make & model for best orice 


rta re 800-747-3892 ST EPP 


Box 1088 + Flat Rock 


j^ ep 
-NC 2873 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. 
804-530-1400. email luberdj & erols.com 


Photo Radar Defeater $99 
Laser Defeater $129. 


SR inc. 800-324-7745 visalMC 


.srelectronics.com Free Shipping 
AUTOMOBILES 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers, 
etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext. S-20025 


SEIZED CARS from $175. Porsches, Cadillacs, 
Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext. 
A-6586 for current listings. 


SEIZED CARS $150. Honda, Acura, BMW, 
Porsche, Jaguar, Motorcycles, Trucks, 4x4's, 
Watercraft. Local sales. 1-800-883-0819, exi 
A-1350 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


| Popular Science reserves the right to refuse 
any advertising order, Only publication of an 
advertisement shall constitute final 
acceptance of an order. Publication does not 
constitute an agreement for continued 
publication. All orders are subject to the 
applicable rate card, copies of which are 
available upon written request sent to the 
address provided. 
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AUTOMOBILES © 


BUSINESS OPPORTUNITIES 


| Suitable for: 
* Lawn Mowers 
* Pressure Washers 
« Go Karts 
* Luggage Pods 
* Log Splitters 
* Dog Boxes 
* ATV's 
* Etc. 
US Patented 


AVIATION 


Airboats. Hovercraft Plans. Propellers, Airdrives, 
Engines. Catalog $5.00. Arrowprop, 610P, 
Meeker, OK 74855 


World's HE 
ILIA Super-low-cost, easy construction! 
ra" if e 2 = - "TEE ee 


veme g fake oat Carries ene 
carci à An axperinenTol 


G-1 Construction Plans: 
Only $24.95 


(Add $3 post, Foreign add 6j 


uttrali gn: No beme neecdaedg 
IX 24-Ar. Orderline: WC] 


(Camiog oe: 510) 


VoRTECH, = PO Box 511-A = Fallston, MD 21047 


inc. 


BUILD THIS AMAZING .JET a 


IN YOUR HOME SHOP! 


Jet power for» 1- PERSON HELI- 
COPTERS = AIHPLAMES * JET PACKS . ^ 
* GO-KARTS * BIKES = ROCKETHY 


ONLY $24.?5 
plus $3 p/h — $ó foreign 
Order from: Windspire 
PO Box 145 - Dept S 
Long Green, MD 21092 


For credit c ard Orders: 
@* 1-410-836-6824 "E 
e OR: 1-410-892-081 m 


THE M.P. HELICOPTER 
NO FUEL CONSUMPTION 


Have you 
ever imagined 
to fiy that 
fast with 
your own 
power? 


with the M-P HELICOPTER you can multiply your legs power 
sixty five times and fly silently. COMPLETE INFO. PACK $16.95 
ADD $3.00 P/H FOREIGNERS ADD $6.00. NEW TECHNOLOGY 
SPECTRUM INC., P.O, BOX 6092, PALM HARBOR, FL 34684-0692 


BEER/WINEMAKING 


BEERMAKERS  Winemakers Free Catalog. 
Fast Service, Free Hecipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew @ aa.net 


peta 


BREWERS! Outstanding products since 1979. 
Free William's catalog, call 800-759-6025 any- 
time. www.williamsbrewing.com 


FREE CATALOG. Brew Quality Beer Yourself 
Easily. Call WindRiver Brewing: 1-800-266-4677 
Anytime. 


Homebrewers, FREE CATALOG. Great Begin- 
ner kits. Brewery, Box 14712, Minneapolis, MN 
55413. 800-234-0685. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-M, Independence, MO 
64054. 


BETTER HEALTH 


Waterwise Purifiers... homemade distilled. 
(B00) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- SUP- 
PLIES -- All Boat Types, Sizes. HUGE CATA- 
LOG -- $5.00. CLARKCRAFT, 16-7 Aqualane, 


Tonawanda, NY 14150.  (716)873-2640 
www.clarkcraft.com 
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Guaranteed Never To Jack knife® 


* FREE * 
information 


« An Automotive Trailer 
Custom Designed To 
Meet Your Needs. 


* Works with your hitch 


Smart Trailers, Inc., 
P.O. Box 880 
Highland City, FL 33846 


S a A TIL Lm 


BOATS & EQUIPMENT 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/PS8, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
562-630-6258. www.glen-l.com 


BOOKS/PUBLICATIONS 


BIOLOGICAL WEAPONS INFORMATION: 
Book covering their characteristics, toxicology, 
symptoms, first- aid, neutralization and de- 
contamination. Send $8.95 to: C2C Lab- 
oratories, P.O. Box 992, Creswell OR 97426 


PUBLISH YOUR BOOK! Free guidebook to 
subsidy book publishing. Vantage Press, Dept. 
AP, 516 West 34th Street, New York, NY 10001. 


BUSINESS OPPORTUNITIES 


$1,000 A DAY.. EVERY DAY Recharging 
Toner Cartridges Huge Demand! It's Easy/ Fun! 
FREE DETAILS. 1-800-664-6776 


$1,000 weekly stuffing envelopes. Receive 
$2.00 each. Rush stamped addressed enve- 
lope. Colossal Box 040215-PS, Brooklyn, NY 
11204. 


$15,000 MONTHLY PERFECT PART TIME 
BUSINESS FREE INFORMATION 
800-455-8809 Extension 103 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.A.S.E.: J.H. 
Enterprises, Dept. PS4, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


$1800 WEEKLY RECORDING VIDEOTAPES 
At Home. No Copyright Violation. Free Startup 
Information. CMS Video, 210 Loma Square, 
#163PSF, Birmingham, AL 35216 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS48, 
SW 5th Street, Grants Pass, OR 97526. 


$40,000 THE FIRST MONTH IN MAIL ORDER. 
FREE DETAILS, EAGLE BOOKS, 36500 FORD 
ROAD, SUITE 294, DEPT C-PS38, WES- 
TLAND, MICH 48185-2211 


BE A LOCKSMITH. Big money spare time or full 
time in your own business. Learn at your own 
pace in your own home. Call now for Free 
information. Foley-Belsaw 1-800-487-2100 
Ext. 13068 


Deregulation of Electric Utilities creates $215 
Billion Frenzy. Distributors needed. Free In- 
formation. 1-800-311-9006 


EARN BIG MONEY Owning your own internet or 
900# business. Call 1-888-850-6113 
www. satu rncommuncatio ns.com 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 

http://www.mpowers.com 


58 EARTHWORM GROWERS WANTED! $$ 


MAKE HUGE PROFITS raising Giant California Superworms 
for workds largest earthworm distributor for over 60 years. 
Superworms conver garbage anto rich organic fertilizer. Easy 
to raise and fast multipliers. Grow them in your own backyard, 


garage, or farm. Distributorships and Joint Venture 
Partnerships available, Call now for more exciting information 
on this unbelievable money making opportunity. 
| SUPERWORM 
Prone (818) 363-0202 Fax (818) 360-8562 
Web Site: http:/^www.superworm.com 


FANTASTIC ADVANCED TECHNOLOGY en- 
terprise. Startup ANYWHERE. Enormously 
PROFITABLE. Recording/ Faxback. 
800-326-4560 x229. 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext.497. 
www.prostepinc.com 


LLLILLLLLIIIIIIILIJZILLJILIG LELILILIIIILIZIIIIIIZIIILIXIII)| 


EARN $60,000 YEARLY 


| Repairing (not replacing) stone dam- | 
aged windshields and plate glass. | 
Learn how a 3 minute repair can earn | 
you $1200/week! | 

| cauL Now: 1-800-695-6224 l 
FREE REPORT! i 
j 


NVS/OPTIKLEER, LYNN, MASS. 01904 |: 


Lg eS E ERN MD Tu 


MAKE MORE MONEY THAN YOU CAN 


SPEND! Recorded message tells all. 
1-800-662-0768. 
MANUFACTURE GIANT 6' PROJECTION 


TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION 
187-PS CYPRESS, THROOP, PA 18512. 
(717)489-3292. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


OWN a home based business! $1285 cost. 
Proven six figure ($100,00+) IMMEDIATE IN- 
COME: RECORDING: 800-322-6169. EXT. 
5323 

WE BUY newspaper clippings. $781.23 weekly. 


Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 31146. 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing 


-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
http://www.the-glass-mechanix.com 
NW 103rd Ave. * Ft. Lauderdale, FL 33351 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-900*?5... Echo, 
Box 739-C48, Shalimar, FL 32579-07339. 


FREE 1998 600,000 ITEMS, Wholesale Direc- 
tory (LSASE) TNT, Box 2614P, Big River, CA 
92242 


CABLE EQUIPMENT | 


Ai Cable Boxes, Descramblers, Retail, 
Wholesales, Dealer Welcome Web Site at 
www.fbnelectronics.com 1-800-225-9756 


ALL CHIPS $9.00 -$18.00. WE HAVE QUAN- 
TITY DISCOUNTS. NO MINIMUM. CALL 
1-800-760-0555. 


BEST KEPT  SECRET- INCREDIBLE 
Wholesale Prices on Descramblers. CALL BUY- 
ER'S ASSOCIATES, 1-800-889-5139. 


i RFT DAM BLOWOUT | 


| DEALERS... tired of selling CRAP?? | 


GET THE (new) DAM!!! 
[ddr 


satisfaction 
i guaranteed'' 


10 for $64.00. 
20 for $60.00 
50 for $55.00.. 


BUY IT WHOLESALE & SAVE 


BIGS$$ 
ORIGINAL RFT-DAM & RFT-PLUS NEW 


AUTOMODE RFT-PLUS WORKS!! BEST 
QUALITY- NO CHEAP CLONES 888-387-1248 
www.adealdu.com 


| TO PROTECT 


| CABLE TV CONVERTERS AND DESCRAM 


|! Prices. Satisfaction Guaranteed. COD/ Visa 


J CABLE EQUIPMENT 


BIG SALE!! Notch Filters $18.00. E-Z install 
test activation chips/ boards from $5.00. 
Bullet’ ID Stoppers $9.95. Name brand des- 
cramblers from $139. External activators froin 
$65. DEALERS WELCOME. LET US BEAT 
YOUR BEST PRICE. 1-800-449-9189 ANY- 
TIME. SE HABLA ESPANOL 


CABLE BULLET “TERMINATOR _|.D, 
BUSTER.” Electronically shields yourself and 
your box. LIFETIME GUARANTEE. Wholesale 
prices. 1-800-820-9024. 


CABLE BULLET SNOOPER GUARANTEED 
ALL YOUR CABLE 
EQUIPMENT OR YOUR MONEY BACK. 


1-800-854-1674. 


CABLE CONVERTERS. ALL MODELS 
AVAILABLE, MONEY BACK GUARANTEE, 
QUALITY PRICES. T&L 1-888-823-6047. 


CABLE T.V. 


CONVERTERS & EQUIPMENT | 
LATEST TECHNOLOGIES AVAILABLE 


* 30 n Money Back Guarantee 


Tu 


* Same Day Shipment| 
CALL: 
- True Value Engineering 
1-888 828-7712 
-6- Se Lo. GOD 


ai Ean 


CABLE DESCRAMBLER!! ANYONE CANI 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/ KIT from $5.00 plus FREE 
BONUS!! 1-800-818-9103. 


CABLE DESCRAMBLER and converters. Shop| 
no more. Best prices and tech support. Extreme 
Electronics 1-888-608-4910 


CABLE DESCRAMBLERS. MAJOR BRANDS. 
LOWEST PRICES AROUND! PRECISION 
ELECTRONICS, HOUSTON TA. 
1-888-691-4610 ANYTIME 


Cable test chips; Pioneer; Jerrold universa! 
mode; Scientific Atlanta; Tocom; Zenith; Pioneer 
Cubes; Jerrold RFT for CFT2200; Tools; CHIP5 
& BITS, 1-800-577-5617 


CABLE CONVERTERS/DESCRAMBLERS 


*Tocom™ * Jerrold™ * Scientific Atlanta" * Pioneer!" 


"WE SERVICE PRIVATELY OWNED CABLE CONVERTERS" 
(219) 935-4128 
Sorry, no IN, NY, or NJ Sales 


| NATIONAL CABLE BROKERS 
1801 W. Jefferson 5t., Plymouth, IN 46563 


CABLE TEST CUBES & Descramblers for all 
models. Multi- mode, CFT2200's, RFT- DAM's. 
Call today 1-860-599-4019 


Cable test chips; Pioneer; Jerrold universal 
mode; Scientific Atlanta; Tocom; Zenith; Pione 
Cubes; Jerrold RFT for CFT2200; Tools; CHIP 
& BITS, 1-800-577-5617. 


BLERS. Quality service and satisfaction guar 
anteed! Visa/ MC/ Amex/ COD Accepted. Quan 
tity Discounts. Cable Linx Inc. Mpls, Mi 
1-800-501-0095 


CABLE T.V. CONVERTERS AND DESCRAM; 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 
Cable T.V. Converter Accessories. Qualit 
MC/ Amex. 1-800-259-1187 Eagle Electronics 
Inc. 
TRI CITY VIDEO IS NOW SELLING 
CONVERTERS! EQUIPMENT DIRECT A 
WHOLESALE PRICES. 1-888-51-CABLE. 


APRIL 1998 Ropular 


CABLE EQUIPMENT 


[LOADS FULL ACTIVATION OF CABLE CONVERTER | 


“AT A 1 y i" s g 
LAIAL Lu i 


L2] use d ER 
SAVE, „ croi 


Klay 


» ww 


1010 Frontier Dx 
Fergus Fall, MN 56537 


cw «800. iuda] WSkyvision 


CABLE TV, DESCRAMBLERS, CONVERT- 
RS. QUANTITY DISCOUNTS, LOW, LOW 
ICES. 30 DAY MONEY BACK GUARAN- 
'EED. CALL NOW 1-888-898-3284. SKYLAB 
ALES, INC. 
ABLE TV EQUIPMENT & ACCESSORIES 
holesalers Welcome! 30 Day Moneyback 
auarantee! Free Catalog! PROFORMANCE 
LECTRONICS, INC. 1-800-815-1512. 


ABLE DESCRAMBLERS & TEST CHIPS. All 


iodels... lowest prices. Available overnight. 
phipsmart, 1-800-208-2638/ TECH. 
154-792-7012 i 
S4 BROKERS 


* Max + 


' Quickboards 
«Pio + 


xe BOSS Boards 
* Stealth Boards 
#1. Brokers Of Electronic 
* COMPONENTS!!! 
L8 TOL. FREE (800)637 9936 
We Do Not Sell €onverterslll 


)ESCRAMBLERS. CONVERTERS. ALL OP- | 


IONS EXPLAINED. BEST PRICES, SER- 
"ICE, WARRANTY, FREE CATALOG. 
-800-854-1674. 


FREE TV CABLE CATALOG PRODUCTS & 
PRICING ON REVOLUTIONARY FULL VIEW- 

G BOXES WITH DEALERSHIP 
|-B00-676-6342 


Popular APRIL 1998 


WE STOCK A COMPLETE LINE OF CHIPS, TOOLS, WIRELESS QUICK INSTALL TEST 
3OARDS AND DIAGNOSTIC TRANSMITTERS. WHOLESALE PRICES-DEALERS WANTED. 
|*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 

ONLY!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!! 
“LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 
MONDAY- FRIDAY 8AM-7PM, SAT 10AM. . 2PM EST. HTTP://WWW.800-GOCABLE.COM 


1-800-GO 


)-CABLE [ESTABLISHED 1976 


) | DESCRAMBLERS... CONFUSED? We'll Ex- 


plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat, 9:00am 
“8:00pm. ADVANCED TECHNOLOGIES 
1-800-717-1575 


NEWEST AUTOMATIC MULT-MODE. "DES- 
CRAMBLES CABLE PERMANENTLY!” YEAR 
GUARANTEE... 1-888-331-1107. FREE IN- 
FORMATION... 1-718-257-5430 


TECH SUPPORT ELECTRONICS 
1-888-273-1349. Basic cable TV converters, 
personal security equipment. Money- back guar. 
Free catalog. 


PUZZLED ABOUT DESCRAMBLERS? WE'LL 
EXPLAIN ALL YOUR OPTIONS. WHOLESALE/ 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE 
1-888-238-0967. ROYAL ENGINEERING INC. 


DESCRAMBLER KIT 


$14.95 


WHY PAY HUNDREDS MORE? 
1-800-752-1389 
(24 HOURS) 


STOP HERE... WELL SHOW YOU THE BEST 
OPTION IN DESCRAMBLERS. ALL MODELS. 
CALL FOR FRIENDLY SERVICE & LOW 
PRICES. OPEN 9-8 MON. - SAT. GATOR 
ELECTRONICS 1-800-238-0118. 


* Your Descrambler Connection + 
Free | Year Warranty € Free 30 Dau Trial 


Equipment Set Up Tech Line 


CABLE EQUIPMENT 


UNIVERSAL CABLE CONVERTERS WITH 
REMOTE. 30 DAY MONEY BACK GUAR- 
ANTEE. DEALERS WELCOME. 1-800-538- 
CABLE 


CATALOGS 


MN a act 
ADVANCED JCIENCE/. Mo 
“2th Century Technology Today" & » P ea 
| Time Travel - Invisibility - Levitation : - a. 
dionics - Mind Power Devices - Hidden 
Technology - Courses - Hundreds of Prod- 
ucts!D Catalogue $4.00]| 


P.O. Box 2917-P, Palm Springs, CA .92263 
Phone (8619) 327-7355, Vs, Mc, Amex 


CLASSIC CARS | 


he Original" 
BATTERY MASTER | 
SWITCH 


* Can fit post 
or side terminal 
batteries 
* Model 192-B 
Disconnects ail eiectrical circuits with a ssmpie turn 


ol the knob Attaches to battery in minutes. Heavy 
duty Suitable lor 12 or 24 voli battenes 


Eliminates battery drain prevents electrical fires 
provides emergency cul-off 


Remove «nob to stop theft and 
unauthorized operabon $1 4 95 
plus $2.50 S/H 
BATHURST, INC. 
9380 McKnight Rd. - Suite 202-PS 
Pittsburgh, PA 15237 
412/369-0310 Fax: 412/367-1880 
Quantity dacounte- 17 uniti or men 


COMPUTERS/SOFTWARE 
FROM 


386/486 GOVERNMENT LAPTOPS 
$20. Surplus Liquidation. Your area! Call Now! 
760-772-6843 


CONTACT LENSES | 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT- YOURSELF 


Automate your home with Mountain Micro 
Control's PC Controller Board 
www.minmicro.com 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


Cars, Trucks, Boats, 
Rv's, Motorcycles, Pools, Machinery 
Great for Workshops, Paintbooths 
Sandblasting, Camp or Temporary 
Shelter. Government & Industrial 
Contracts, Greenhouses & More. 


Covers to 20 years 
ron S to 60 w, up to 30h 
Any Length 


Galvanized Steel 

Durable Cover & Zipper Door 
ice, Rain, High 

Winds, Sun, Sap & Heavy Snow’ 

Assembly & Anchoring 


DO-IT-YOURSELF | 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & More. Modified hand-held scanner re- 
ceives all. Frequency List included $179.00. 30 
day trial. 6 month warranty. MC/ VISA/ COD. 


| (314)569-1860. Confidential- or Trunktracker 


$259.00 


| UNUSUAL PUBLICATIONS! Strange stuff! 


Weird plans! FREE catalog 185« amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 


| MAZING & 


ELECTRONIC DEVICES 


AM 


| 1 YEAR WARRANTEE 


|| "Eh 


BATTERIES INCLUDED | * SS) 


LAPN65 Mos! Versatile....\5rrw equiv 2000 ft....629.45 
LAPN63 Brightes?........... w equiv oO M 989.45 | 
LAPNé5S Smallest and Lowes! Cos! (plastic)... $29.45 


- CYBERNETIC EAR! 


Great Safety Ald For Home, Shop of Lab. J 
Detects Mechanical Abnomaties, Leaking s^ 
Gases, Propane Tanks, Corona etc 


CYBEREAR Reody to use 


TURBOEAR Persona amplifier for 
both ears with voice filter $19.95 


Aim at Window anc Listen to 
sounds From Refiected Light. Includes High 
Performance Optical Receiver ond Visible 
Loser. CAUTION-NOT FOR ILLEGAL LISTENING. 

IWAS Fos- Creditable lo hdwre purchase 
| EWB5K Kit 'Plane- includes working iaser 
[WE50 Ready to Use- fequires Alignment 


ELECTRONIC HYPNOSIS 
AND MIND CONTROL 


Generales Highly Effective 
Audible and Visual Stimuli With SV 
Bic-Feedboack That Can induce 
Hy pnohtic os Well gs ALPHA, 
Remed States of the Mind 
| Macesubiects “Under Your 
| Control. Enhan ces Hidden 
| PSYCHIC Ability in Many People! 
| MIND/SYNCRI Plans 
MINDZK/5YNCRIK KH and Plans... 
MIND20/SYNCRIORaocy to Usa (rec mince cust)... 


INFORMATION UNLIMITED 


| PO BOY 716 AMHERST NH USA 03031 


ORDERS ONLY...24 HRS....1 800 221 1705 
1 603 673 4730 


a | 603 672 5406 


We Accept Cash, MO, CHECK, MC, VISA 
Overseas Customers Please Add 20% Shipping 


SHIPPED TO YOUR DOOR! i = : - T ritas of 
DEALERS WANTED! 2 YEAR WARRANTY x d / f~™> 
30 DAY MONEY BACK GUARANTEED! 


"Ask tor Detail 


INSTANT GARAGES 


CERA Áo 
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DO-IT-YOURSELF | 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El VERANO, 
CA 95433 800-635-3493 
http://www.upholster.com/vue 


TELEPHONE LISTENING DEVICE 


W/12 HR. RECORDER 
Automatically record all 
=a incoming and outgoing calls! 
$99 95-- 7.00 SH. 
Telephone Listening Device 
$18.954 $2.00 sh. (separately) 


Transmits to any FM radio up to ^ mi. [nr 
assemble kit. Up t» 9V (not incl) $29.954$2 sh. 
. A For comprehensive 50 page catalog of Micro 
Video VHF Transmitters, Surveillance & Counter- f 
Surveillance and much more! Send $3.00 
Call 407-725-1000. COD's OK 


USI CORP 
FPO. Box PS2052 Melbourne, FL 32902 


rm play 

cassette deck plugs 
into phone jack. Up 

to 12 hours on a single 
cassette Automatically! 


Se mor Radlc Inc. Visa/MC | 
POB 166055 Irving TX 75016 800-594-] 047 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
| Do it yourself REFILL IT CANON" COPIERS 
it's easy SAVE OVER 75% |^ S 


Complete kii includes 
-=E 


| INCORPORATED Order or Information| Ee 
3:32 Windsor Or G (708 598-0580 | XEROX 500^ 
Palos Hills, IL 60455 MP FAY uk 58500 | $29.95 


EDUCATION & INSTRUCTION 


ACCREDITED B.S AND M.S. IN COMPUTER 
SCIENCE THROUGH DISTANCE EDUCA- 
TION. Object oriented B.S. program. New 
courses in Java, Networking, HTML, MIS. Free 
cat. 1-800-767-2427, http://www.aics.edu 
AMERICAN INSTITUTE FOR COMPUTER SCI- 
ENCES 


| * Toner Recharger 
L Replaceme nd felt 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.., ATLANTA, GEORGIA. 800-362-7070 
DEPT. TEE109. 


BECOME AN INVENTOR! Learn to create 
moneymaking ideas- quickly, easily. Exciting 
details: Alderstone, Dept. SC-1, Box 732, Provo, 
UT 84603 


BECOME A PRIVATE INVESTIGATOR. HOME 
STUDY. FREE LITERATURE. P.C.D.I., 


JRE108 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $600» daily. 
Literature: 1-800-341-5446 


COLUMBIA SOUTHERN UNIVERSITY. Ac- 
credited External BS/MS/PhD. Programs, Credit 
Life Experience. Free Catalog 1-800-977-8449, 
x503 


LEARN BOOKKEEPING & ACCOUNTING. 
LEARN APPRAISAL. LEARN HOME INSPEC- 
TION. LEARN PROFESSIONAL OFFICE MAN- 


AGEMENT. QUICK & EASY! COLLEGE LEVEL | 
LOWEST PRICE | 


HOME STUDY COURSES. 
GUARANTEED. OVERNIGHT DELIVERY 
AVAILABLE. ALLIED SCHOOLS, LAGUNA 
HILLS, CA 92653. 1-888-925-4275 
www.alliedschools.com 


PARALEGAL GRADED CURRICULUM. Ap- | 


proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 


(800-826-9228) Blackstone School of Law, P.O. | 


Box 701449, Department PS, Dallas, TX 75370. 


Ph.D's $179.00, M.A.'s $139.75, B.A.'s $99.75, | 


FOR FREE 
1-800-689-5102 
http://www.americancollege.com 
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INFORMATION, CALL 


ÄT: | 
LANTA, GEORGIA. 800-362-7070 DEPT- 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES WITHOUT 
CLASSES. Bachelor's, Master's, Doctorate. Ac- 
credited, inexpensive, convenient. FREE bro- 
chure. Bears’ Guide, 6923-PS Stockton Ave., El 
Cerrito, CA 94530. 800-835-8535. 
http://www.degree.net 


GET À COLLEGE 
DEGREE IN 27 Days 
BS/ MS/ MBA/ PhD., etc. 
Including graduation ring, transcript, 
diploma. Yes, it's real, legal, 

guaranteed and accredited. 


Columbia State University 


1-800-689-8647 2roure 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products At | 


Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). = 

EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1 "HOD: Pan EXT. B068. 


HELP WANTED 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GOVERNMENT JOBS NOW HIRING from 
$16,000- $68,000. Call 1-800-883-0819 ext. 
| J-135for current list. 


GREAT EXTRA INCOME IDEA! ASSEMBLE 
PRODUCTS AT HOME! CALL NOW: 
1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,000 | 


income potential, Call 1-800-513-4343. Ext. 


B-20025 


BAD CREDIT? RESTORE CREDIT RATING 
YOURSELF! COMPLETE KIT. FREE INFOR- 
MATION. CALL 1-800-299-HELP. 


FREE CASH GRANTS! College. Scholarships. 
Business. Medical bills. Never Repay. Toll Free 
1-800-218-9000 Ext. G-6586 


FREE CASH GRANTS -Never Repay! Millions 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-800-418-9941 


FREE MONEY. NEVER REPAY GRANTS FOR 


ANY PURPOSE. FREE INFORMATION PACK- | 


AGE. 1-818-377-5229. 


MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest. NO FEE. Fast- EZ- Con- 
fidential. Genus Nonprofit. 1-888-Genus?21 toll- 
free. 1014 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, ext. BF6050 


MONEY SUPERMARKET! Loans- Any Reason, 
Any Amount! Credit No Problem! 72 Hour 
Processing! Brokers Needed! 800-399-7197 
X313 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
it's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-34, 
Dana Point, CA 92629 


| FOR INVENTORS E 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor s package, call B00-225-2462. 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 


Also Specializing in Copyrights & Trademarks 
Associates located near Patent Office 
CREDIT CARDS ACCEPTED + OPEN 24 HOURS 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION #26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 | 
Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ invention.com 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- “Patent, Develop, Mar- 
ket Your Invention.” Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTP://WWW.INVENTGOLD.COM 


Have a Bright Idea? 
Now OWN IT foronly $129 
Created By Gene Scott, Hegistered Patent Agent 
and Founder/Chairman of INVENTORS FORUM 

* Provides "patent | 
pending" status 
| * Easy, quick to do 
* Avoids attorney fees 
* Filing fee only $75 | 
Do-It-Yourself ACTION KIT" 
| Provisional Patent Application 
(Congress' June'95 simplified application) 
Kit incs. Video, Workbook, Examples and Forms 
Patent Law & venture Croup 
1-800-7-4-PATENT * 1-800-747-2836 


FOR A FREE INFORMATION PACKAGE on 
our new product development services, call: 
1-800-677-6382. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1 -800- 525- 5885 


IDept. CAPM, PO Box 421* Chenango Bridge, NY 13745 | 
FREE MARKETING. Engineered prototypes. 


Licensing industrywide. PATENT PENDING, 
thirty days GUARANTEED. 1-800-841-1708 


Got a Great Idea? You need INVENTOR'S 


DIGEST! Answers ALL your questions! $22/ yr. 
1-800-838-8808 


Inventions/ new products. ISC, America's 


leading invention firm, helps submit to com- 
panies. Patent Services. 1-800-288-IDEA. 


INVENTORS: Free information book and forms, 


experienced patent attorney in Washington 
area. 800-876-6670, J.P. Halvonik 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! LEARN AFFORDABLE 
PROTECTION/ MARKETING METHOD- NON- 
PROFIT ORGANIZATION. FREE INFORMA- 
TION: 1-800-846-3228. 


| PATENT IT ECONOMICALLY! 
| Licensed since 1958. Near Washington, D.C. 


FOR INVENTORS 


PATENT APPLICATIONS from $495 (Design) 
$750 (Utility). Free estimates, prompt service 
800-548-3721. 


GIVE YOUR INVENTION A CHANCE!! 


Do you need a patent search? Do you need a patent 
application? Do you need industry presentation für 
licensing? Do you want free information on your inven- 
tion's market? Da you want personal, friendly service? 
Do you want experienced people handling your invention? 
Do you want Affordable Quality" and a company with 
integrity? CALL FOR FREE INFORMATION. 


THE FRANKLIN FORGE 1-800-501-2252 


Free detail 


Ph.D. Associates. 1-800-546- 2649 


HEGISTERED PATENT ATTORNEY, Forme 
patent examiner. 31 years experience. Donal 
Kettlestrings. 1-800-966-7577. 


S.E.L.L. YOUR IDEA..... Free info. on Patent 
Licensing, Marketing, based on 25 yrs Ex 
Harshaw Research B00-451-1326 


YOUR ADDRESS TO THE WORLD 
www.bac kyardid eas.com 


Protect and Profit from Your Ideas 
ror : = 
THE TECHNOLOGY 

Yr " Fh " j 
TRANSFER SYSTEM 
An Inventor's Guide 
This new book presents the setting for 
commercializing inventions, the fundamentals 
of locating industrial sponsors, protecting 
inventions, and royalty/license negotiation, with 

somple agreements. Hardbound, 254 pp. 24.95 

plus $2.00 shipping (US) 
Phone/Fax: (518) 783-5082. Check or Money 


Order to: Latham Book Publishing, PO Box 908, 
Latham, NY 12110. 


FRANCHISES 


Franchise 
your business! 
Call for information on franchising and 


“Franchise Your Business!" seminars 
scheduled throughout the country 


Francore 


aia j pi 
Spacimists in Franchisa Developmen! OPS L 


1-800-FRANCHISE (1-800-372-6244) 


HEARING AIDS 


HEARING AIDS- FREE CATALOG. Top nam 
brands, all styles, POWERFUL CUSTOM AIDS 
REPAIR SERVICE. SAVE 1/2 or more. Powe 
Hearing, Box 31, Alpine NY 1480 
1-800-260-4135. 


Hearing Aids. Deal Direct, save hundreds 
free trial. 1-800-641-4327. True Sound. FRE] 
Info. 


HEARING AIDS- GUARANTEED LOWES 
PRICES! No huge commissions. Home tria 
terms. All makes. We're the oldest, bigges 
best. Custom instrument specialists. Free i 
formation,(800) 323-1212. Lloyds - PSC. 


FREE CATALOG! 
New Hearing Ai 


MINI CANAL da 


e45 Day Thal eHuge Savings } 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
«port, IL 62910 


APRIL 1998 popular 


HOW TO | 


Win at gambling! Horses! Greyhounds! Poker! 
Lotteries! Etc. Send SASE for Free Info to 
ublishers, 1250 Westchester Drive E.. West 

alm Beach, FL 33417 


INVENTIONS WANTED 


NVENTORS: Apply for a Patent. Free informa- 


Inventors: Free information tells How to offer 
your invention for sale, license. Kessler Corp 
H3 years 1-800-537-1133 or dickhw 8 aol.com 


NVENTORS: How to do your own preliminary 
atent search inexpensively. For information, 
bon 919.95 to SEARCH- P.O. Box 11453, 
Green Bay, WI 54307-1453 


KITES 


BOOMERANGS! HIP-TECH DESIGNS. Amaz- 
ng Returns. FREE Catalog. BoomerangMan, 

3065-2 N. 3rd, Monroe, LA 71201-4222. bman- 
rich @ iamerica.net 


KITES 


FREE COLOR CATALOG 
| Choose from over 200 kites 

Many unusual & innovative designs 

Call or write for your catalog today! 


? Into The Wind * (800) 541-0314 i 
1408-P Pear! St., Boulder, CO 80302 
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LOTTERY 


-FREE-LOTTERY: 


system that WON 15 million dollars! 
gg Get it at www.smartluck.com $ 
or send self-addressed stamped envelope to: 


| SMART LUCK SOFTWARE 


Dept. Y-Free, PO. Box 2222 
New Smyrna Beach, FL 32170 


MISCELLANEOUS 


MEN'S WIDE SHOES 
~ EEE-EEEEEE, SIZES 5.13. EEEEEE, SIZES 5-13 
| «FREE catalog 
e High quality a% 

* 160 styles oa 


HITCHCOCK SHOES, INC. 
Dept. 46D Hingham, MA 02043 
.1-800-882-WIDE = www.wideshoes.com 


MONEYMAKING 
OPPORTUNITIES 


bands of satisfied customers. Free recorded 
information. 1-800-217- TTAN 


Profits with the Opportunity of your Lifetime! 
~angiey, Box 100219- D. Fort Worth, TX 76185 


-MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
iiary Power Supply Fits Bicycles, Hecumbents, 
old-ups, Easily. Aluminized System Out- 


bowers, Outclimbs, Outpaces Competitors. Free 
Procure. 406-652-6766 


NEW PRODUCTS 


Build It Yourself 
Front End 
Loader 


A 
NT ur E 


Buy Plans & Video 

Build for under $700 with 
mvallebie Kits bor your garden 
tractor Na machining 


| WWW i CADplans. tam 


Free 
Brochure 


PO. Box 606, Dept. 5 * Daleville, VÀ 24083 + 1-800-817-5267 
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CRAPS! Amazing, revolutionary system. Thou- | 


FREE MONEYMAKING REPORT- 400% Daily | 


NEW PRODUCTS SATELLITE TV 


GRILL FRY FASTER BETTER SAFER GUAR- 
ANTEED THE HAND CRAFTED Cob's Gour- 
met Grilling Aid $19.95+ $4.50 451 Worcester 
Rd., Chariton MA 01507 508-865-9103 DEAL- 
ERS WANTED 


OF INTEREST TO ALL 


GROW TALLER! FREE REPORT. SHARP 
LABS , 100 New State Hgwy, Raynham, MA 
02767 

HOMEOWNERS- Save thousands in interest on 
your mortgage without refinancing! This service 
is absolutely free! 24 hour recorded message: 
1(800)615-8755 


PLANS/KITS/BLUEPRINTS | 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video - Natural Spaces 
1-800-733-7107. 


INNERTUBE BOAT PLANS, seats two, motor- 
ized, Send $25.00 to: TUBE BOAT, P.O.B. 109, 
Enon OH 45387 


SPUDGUN BAZOOKA Launch potatoes 200'+, 
Build in one hour under $15. Plans $6 P.A.T. PO 
Box 456 Hanover, IL 61041 


= PLASTICS 


RESIN CASTING and Mold Making Supplies. 
Reproduce your own designs or parts no longer 
available. Polyester resins, fillers, colors, sili- 
cone rubbers. Catalog $3.00. CASTOLITE, 
Dept. 98D/PS, 4915 Dean, Woodstock, IL 60098 


Rubber, 
sources. 


plastic 
Free 


compounds, techniques, 
information: Castcraft, Box 


17000(V98), Memphis, TN 38187-1000. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


MONTANA & WYOMING 
| Trees, Creeks and Wildlife. 35 acres starting at 
only $14,900. Many other properties and sizes 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 
Call today for free information & photos. 

Rocky Mountain Timberlands 

1315 East Main « . PS, P.O. Box 1153 

Bozeman, MT 59771-1153 « (406) 586-8088 


Call Toll Free: 1 -800-682-8088 


GOV'T FOREC LOSED homes from pennies on 
$1. Deliquent Tax, Repo's, REO's. Your Area. 


| Toll Free 1-800-218-9000, Ext. H-6586 for cur- 


rent listings. 
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20-160 acre claim program still available, get yours for 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps. telephone helpline, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
it's much easier and only costs $1. per acre). 
oe n — 
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SATELLITE TV 


DSS TEST CARD INFORMATION, PLUS 
SOFTWARE. CALL BOXCOM 1-800-935-5171, 
ext. 3080 


DSS TEST CARD authorizes all channels. For 
information call toll free 1-BB8-416-7296 


FREE DSS TEST CARD information package. 
Turns on all channels. Write SIGNAL SOLU- 
TIONS, 2711 Buford Rd., Suite 180, Richmond, 
VA 23235 


OBTAINING SOUND for your VCI and VCII 
PLUS is easy. No codes Needed. Also DSS 


TEST CARD information. Details 
1-800-211-5635. 
SATELLITE TELEVISION PAYS! Minidish 


sales force needed. STAR VISION DIRECT. 
1-800-899-9707, 8am - 10pm Pacific. 


SKYVISION! Your Satelite Home Entertain- 
ment Source. Best values: DBS and C/Ku- 
band equipment, including 4DTV. Most com- 
plete selection: Parts- Tools -Upgrades 
-Accessones! Free Discount Buyer's Guide. 
Call 800-543-3025. International 218-739-5231 
www. skyvision.com 


TEST any satellite system and recieve all 
channels, Catalog $1.00. SATELLITE SPE- 
CIALISTS, 660 Rothesay Avenue #356, Saint 


| John, N. B., Canada E2H 2H4 


DESCRAMBLED DSS 


| The Original, mos! complete, up-to-date, Wep-by- ep 
| DSS Test/Access Cord Information Pockage available 


| Don't be fooled by overpriced / low quality reprints 
J0+ pages - Everything you need - Gum. y” 


| Send $20.00 to: no. ac2712-98. 
De Boyee | Fremont, CA 94536 


SCIENCE & CHEMISTRY | 
"EXPERIMENTERS" - CHEMICALS - APPARA- 


TUS - GLASSWARE. CATALOG $2.00- | 
ESTABLISHED 1953. HAGENOW  LAB- 
ORATORIES, 1302 WASHINGTON, 


MANITOWOC, WI 54220 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 240 PAGE 
CATALOG $5.00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
LAUDERDALE, FL 33312. (954)327-0900 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE  FUELS,'CHEMICALS", Lab 
Glassware, Acids, Supplies, Instructional Books, 
Etc. "HUGE CATALOG" $2.00. PYROTEK, P.O. 
BOX 300, SWEET VALLEY, PA 18656. 
(717)256-3087, 


SPOKE GUN. 3.99 Great for Lab demonstra- 
tions. ADJTEC, Box 764846, Dallas, Texas 
75376 


SOLAR WATER HEATERS 


SOLAR WATER HEATER ONLY $895! FREE 
DELIVERY! ADVANCED DESIGN, EASY IN- 
STALLATION, 

WWW.NBBD.COM/OUT/ASN 


SECURITY/SURVEILLANCE 


Surveillance Equipment, Night Vision Telephone 
Security, Counter - surveillance, Miniature Cam- 
eras Over 300 Products www.spybase.com 
B00-570-5562 


Ultra-Miniature Pinhole Camera 
$159” «Hidden Video *Shotgun 
Mics «Vehicle Tracking *Voice 
| Changers *Bug/Phone Tap 
| Detectors *10 Hour Telephone 
Recorder $139” +16 Hour 


Telephone Recorder $199” 
*Locksmithing «And Much More 


STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends, SC98, Box 982F, To- 
ronto, Canada M4Y2N89. 


FREE Gold, Silver, Beautiful Stamps, With 
Approvals. Delor 21127 Fleetwood, Harper 
Woods, MI 48225 


STAMP COLLECTING 


FREE LIST, MAIL-BIDS, DISCOUNT STAMPS, 
PACKETS. IVA, BOX 197-B, HANFORD, CA 
93232 


Penny Stamp Approvals, Regardless Catalog 
Kloster 18289 Bunny Drive, Jamul, CA 91935 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $137.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable) 
Camelot, Dept. 33, Box 65, Bristol, WI 53104 


Ask for Free Cata 
PO Box 536- PS St 


fiarricisk, WY 25526 
www. blucridgemachinery.com 
800-372-6500 


*Starting at $ 410 
> ‘Mills «Metals *Books 
*Precision Instruments 
Free Catalog 


1-937-322-8562 | 
CAMPBELL TOOLS COMPANY 
2100-P Selma Rd., Springfield,OH 45505 | 


Ideal for Service People, Contractors and Tail Gaters 
Build it or Buy a Kit + Info & Photo's £1.00 
EE MACS @ 55 Nathans La, Madison, Ut 065443-2 165 


WATCHES/TIMEPIECES 


18kt Gold- 
Waterproof! 


REPLICA SWISS WATCHES.. 


plated! Lowest! 2Y Warranty! 


(770)682-0609, FX(770)682-1710 
WATER PURIFICATION 


| Electronic Softening & Descaling, uses no 


chemicals, installs without plumbing work, 
moneyback guaranteed performance, $399.95 + 
shipping. EcoSoft Engineering 1 -800-275-7070 


ie: 


LP. 
| U 


R | FREE Waterwise Catalog 


| 1.800.874.9028 Fax 352.787.8123 
|... 4 htip://www.walerwise.com 


WIRELESS TV 


Amplifiers « Antennas « Books « | 
Filters = wiesen Video Products 
+ AF Fræ guern 35H 2TUOD Mir 

= Cable Re ady dre WHF Outputs 

= SASE For “FREE” Catalog or Send $1 
PHILLIPS. TECH ELECTRONICS 
| mE PO Box 8533 * Scottsdale, AZ 85252 | 
| ha | girlie E "ORDER LINE 800-B80-MMDS 
Compiete end $259 CATALOG/INFO 602-947-7700 
5 Year Warranty AX LINE 602-947-7799 
FREE SHIPPING Visa * MIC + Amx + * Disc * COO's * Oty Pricing 


Home ene Makes 


To Find Out About 


call: 
800-445-2714 
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LOOKING BACT 


EDITED BY BOB SILLERY 


Bring on the Rolling Stones 


Astrodome and as tall as 
a 27-story sky- 
scraper. The 
Superdome 
boasted the best - 
of first-hand and 


a. her wor 


Science Writer 
Beware! 


EIA WRITER Frank Buckland 
ld got some strange mail: 
"I lately received a live scor- 
pion," he told readers. Among 
his catalog of unusual, and 
more typically dead, animals 
sent by his audience, he mar- 
veled that a horned frog 
(right) had not 
been "smashed by 
the metal stamp- 
obliterators of 
the post offi- 
cials." The horned 
frog is not a frog 
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“ON A SITE just six blocks from the 
Hd French Quarter, the Louisiana Superdome 
is so spectacular that it may overpower any 
event it hosts," we wrote. The structure was 
indeed huge: a dome 680 feet in diameter, at a 
height of 273 feet—40 feet more than Houston's 


—— rmm 


at all, he noted, but a lizard. 
"Send what you like, my 
friends," entreated Buckland, 
"only pay the postage, and if 
you send vipers or scorpions, 
kill them first."—April 1873 
Nowadays, POPULAR SCIENCE 
writers are more accustomed to 
receiving computer peripherals 
or electronic gear in the mail. 
When our editors 
learned of the haz- 
ards faced by their 
predecessor, they 
quickly chimed in, 
"no live vipers or 


Electric Transmission of Water Power 


"FOR MORE than 20 


II years," we reported, 
"electrical enthusiasts have 
prophesied" that one day the 
power of water sources such 
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as Niagara Falls might be deliv- 
ered to far-away locations. The 
technology in place at U.S. 
water-power plants allowed 
transmission only as far away 
as about 30 miles. (Transform- 
ers at the Folsom-Sacramento, 
California, plant are at left.) 


scorpions, please.” 


TV viewing: A gondola held six screens so big 
that from any seat, the images would be at 
least as large as a 3-square-foot TV screen 
viewed from 10 feet away.—April 1973 
Officially opened in August 1975, the Super- 
dome hosts the New Orleans Saints home pro 
football games. It has also been the site of five 
Super Bowls, as well as a 1981 Rolling Stones 


concert that drew a 
crowd of 87,500, 


"S 


Freezer/Fridge 


o BY FITTING a 
BIS home freezer and a 
refrigerator into one cab- 
inet, and then making one 
compressor operate two 
cooling systems, General 
Electric has put some- 
thing new on the icebox 
market. The sealed sec- 
ondary cooling system 


chills the walls of the re- 


frigerator at about 38°F. 
The freezer operates be- 
tween 0° and 10°F. Built 
into the left wall is an 
added convenience: A spe- 
cial compartment, warmed 
by a small heater, keeps 
butter just nght for 
spreading." —April 1948 


Historians at the IEEE His- 
tory Center and the Smithsonian 
point out that transmission im- 
provements came incrementally. 


Among the advances cited: a 


the largest atten- 
| dance to date at 
an indoor concert. 


The Plant Wizard 


LUTHER Burbank's 
Hd] experiments in cross- 


breeding thousands of plants 
produced new and useful 
varieties (such as the giant 
artichoke, above), as well 
as insights into the science 
of genetics. Burbank shared 
with PoPULAR SCIENCE his 
theory that a child was a 
"human plant that can be 
trained, developed, and 
improved. I give the plants 
upon which I am at work 
the best possible environ- 
ment. So should it be with 
the child. —Apnl 1923 
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Photocepy Permission Permission is granted by Popular 
Science® for libraries and others registered with the 
Copyright Clearance Center (COC) to photocopy articles 
in this issue for the flat fee of $1 per copy of each arti- 
cle or any part of an article. Send correspondence and 
payment to CCC (21 Congress St, Salem MA 01870]. 
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1905 study by Cornell engineer 
Harns J. Ryan on how to select 
conductors and design towers; 
and the design of a suspension- 
type insulator by Harold Buck 
and Thomas Hewlett in 1907. 
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the lack of insulation technol- 
ogy that could contain the 
current at the power required 
for long-distance transmis- 
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The main problem? We cited 
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sion.—April 1923 ! 
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CATAE mules who use Head & Shoulders. 


THE ONLY COMPACT TRUCK TO OFFER A THIRD DOOR. 
A CLOSER LOOK INTO THE SOUL OF A REBEL. 


www.chevrolet.com 1-800-955-2848 Chevy S-40' Like A Rock 


